“What’s the Problem?” Exploring the potential for a problem-based learning approach to foster meaningfulness in post-primary Physical Education in Ireland by Gleeson, Pat
	
“What’s the Problem?”                       
Exploring the potential for a problem-based 
learning approach to foster meaningfulness in 




A thesis submitted for a Master of Education in 
Physical Education 
 
Supervisors: Prof. Ann MacPhail and Dr. Tom Comyns 
  




The aim of this interpretive qualitative case study was to conduct exploratory and 
evaluative research around the potential of problem-based learning (PBL) to foster 
meaningfulness in post-primary Physical Education in Ireland, specifically aligned 
with the Health-Related Physical Activity (HRPA) curriculum model of the Senior 
Cycle Physical Education (SCPE) framework. The study was a 12-week, 
interpretive case study with two data collection points in one Irish post-primary 
school. Methods for data collection were focus group interviews, one-on-one 
interviews, a teacher-researcher journal and questionnaires. The data analysis 
involved a thematic analysis approach. 
Implementation challenges arose such as adapting to changes in practise, 
insufficient class time allotment and a lack of supports for teachers. However, the 
learning experienced through a PBL approach in SCPE during this study was 
meaningful for students as it corresponded directly with students' future lives 
outside of school. Simultaneously PBL facilitated students' social and academic 
learning, promoted a more inclusive environment that was accessible to students, 
and allowed for student ownership of their own learning. PBL was also effective in 
educating students to apply SCPE content to future problematic situations. Thus, 
PBL enabled opportunities for transformative learning to occur.  
The findings of this study suggest that a PBL approach can be adapted to other 
subjects across post-primary senior cycle education. PBL also aligns with 
experiences viewed as desirable for senior cycle students by the National Council 
for Curriculum and Assessment (NCCA) in the recently published Senior Cycle 
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Review: Consultation Document. PBL can be effective in helping students to reach 
the learning outcomes of SCPE and to value their Physical Education experience. 
Provided the cost of implementation is not too great, this should be sufficient 
justification to offer PBL as part of the post-primary education experience for 
students within Physical Education lessons and in their broader senior cycle 
education as a whole. PBL as an ‘umbrella’ instructional strategy is therefore both 
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This research investigates the potential of Problem-Based Learning (PBL) to foster 
meaningful Physical Education experiences in Irish post-primary senior cycle 
education. This chapter presents a rationale for the study, the aim of the study and 
a brief introduction to post-primary Physical Education in Ireland to provide 
context. 
1.2 Rationale for this study 
Problem Based Learning (PBL) is an instructional student-centred strategy that 
empowers learners to conduct research, integrate theory, and apply knowledge and 
skills to develop a viable solution to a defined problem (Savery, 2015). PBL has 
been the subject of considerable interest and debate in medical undergraduate and, 
increasingly, postgraduate education in recent years. Supporters of PBL maintain 
that it enhances learning by providing a highly motivational environment for the 
acquisition of knowledge, and is well received by those involved (Walker, Leary, 
Hmelo-Silver, Ertmer, 2015).  
A project to apply and measure the outcomes of PBL provides valuable empirical 
data on PBL while providing direction for future PBL research.  The intention is 
that the findings of this study will aid Physical Education teachers to provide 
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positive and meaningful PBL Physical Education and physical activity experiences 
for adolescents in post primary settings.  
1.3 Aims of this Research 
The aim of this interpretive qualitative case study is to conduct exploratory and 
evaluative research around the potential of PBL to foster meaningfulness in post-
primary Physical Education in Ireland, specifically aligned with the Health-Related 
Physical Activity (HRPA) curriculum model of the Senior Cycle Physical 
Education (SCPE) framework. 
1.4 Post-primary education in Ireland 
Post-primary education in Ireland consists of a three-year junior cycle followed by 
a two- or three- year senior cycle (MacPhail & Halbert, 2005). The junior cycle 
caters for students in the 12- to 15- year age group and is assessed through the 
mechanism of a state examination, the Junior Certificate, completed at the end of 
the third year of junior cycle. The senior cycle, which follows immediately after the 
junior cycle, caters for students in the 15- to 18-year age group and includes an 
optional Transition Year. Students may opt to follow a one-year non-examinable 




1.5 Post-primary Physical Education in Ireland 
1.5.1 Junior cycle Physical Education in Ireland 
From September 2019, there are four curriculum options for Physical Education at 
junior cycle (NCCA, 2015). The first option, a revised junior cycle syllabus for 
Physical Education, was introduced in 2003 to support the planning of the subject 
for junior cycle students (Halbert & MacPhail, 2010). As a second option, students 
may choose to undertake Physical Education at junior cycle as a short course 
option. The short course in Physical Education aims to develop students as 
knowledgeable, skilful and creative participants who are confident and competent 
to perform in a range of physical activities safely. This 100-hour short course builds 
on the 2003 junior cycle syllabus for Physical Education.  There are four strands, 
each focusing on learning in different physical activity areas: Physical activity for 
health and wellbeing, Games, Individual and team challenges, Dance and 
Gymnastics (NCCA, 2016). Thirdly, schools have the flexibility to adapt the 
Physical Education short course, including assessment, to suit their own particular 
needs (NCCA, 2015). Alternatively, as a fourth option, schools may choose to 
develop their own short course and related assessment in line with junior cycle 
wellbeing guidelines (NCCA, 2017a).  
 
1.5.2 Senior Cycle Physical Education in Ireland 
All senior cycle students must be provided with the opportunity to study Physical 
Education in some capacity. This may be through the SCPE framework, the 
Leaving Certificate Physical Education (LCPE) specification, or both. 
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The SCPE framework provides a flexible planning tool for Physical Education for 
all students in senior cycle and is not assessed as part of the Leaving Certificate 
examination (NCCA, 2017b). The aim of the SCPE framework is to encourage 
learners’ confident, enjoyable and informed participation in physical activity while 
in senior cycle and in their future lives. The framework for SCPE is structured 
around six curriculum models: Health-related physical activity, Sport education, 
Contemporary issues in physical activity, Adventure education, Personal and social 
responsibility and Teaching games for understanding (NCCA, 2017b). 
LCPE is an optional subject chosen by students who want to study Physical 
Education for their final school examinations, i.e., the Leaving Certificate 
examinations. The results of this subject, alongside the other chosen Leaving 
Certificate subjects, are accumulated for entry to further and higher education 
(Scanlon, MacPhail, & Calderon, 2019). While the LCPE curriculum revolves 
around theoretical and practical elements, it is emphasised that these elements 
operate together in an integrative relationship, “learners experience Physical 
Education as a concurrent process of learning in, through and about physical 
activity” (NCCA, 2017c, p. 8). These elements are assessed through three 
components: Physical Activity Project (worth 20%), performance assessment 
(worth 30%) and written examination (worth 50%).  
 
It is the SCPE framework that provides the context for this study. 
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1.6 Chapter Summaries 
This chapter has set out the intention to provide evidence for the use of PBL as an 
instructional strategy in SCPE as a pedagogical approach to foster meaningfulness 
in post-primary Physical Education in Ireland, specifically aligned with the Health-
Related Physical Activity (HRPA) curriculum model of the SCPE framework. 
Chapter Two provides a detailed account of research literature related to PBL and 
aligned pedagogical principles of meaningful Physical Education. Chapter Three 
outlines the methodological decisions and processes which guided the design and 
implementation of the study and identifies the interpretive/constructivist paradigm 
as the theoretical paradigm used to frame the research. Chapter Four focuses on the 
findings from the PBL intervention which details both students’ and teachers’ 
experiences of a PBL approach to teaching and learning in Physical Education 
lessons. Chapter 5 discusses the main themes that emerged from the findings and 
compares and contrasts each theme with existing research literature. Chapter Six 
considers the implications of the findings and provides recommendations for 











Literature pertaining to this study is presented in this section. Research initiatives 
that advocate and provide theoretical grounding for this study are highlighted to 
provide context for exploring the potential of Problem Based Learning (PBL) in 
Irish senior cycle post-primary Physical Education, specifically through the 
medium of Senior Cycle Physical Education (SCPE).  
The epistemology of PBL is summarized and reviewed. Subsequently, international 
research literature that advocates PBL as an instructional strategy is examined 
before the chapter highlights the challenges associated with implementing PBL in 
education settings. Thereafter, research studies in which PBL has been positioned 
and practised within post-primary Physical Education and sporting settings will be 
identified. This chapter will conclude with a detailed justification of why teachers 
should create conditions for PBL in Irish post-primary Physical Education. 
2.2 PBL 
Among definitions for PBL, Barrows and Tamblyn (1980) refer to PBL as “the 
learning that results from the process of working toward the understanding or 
resolution of a problem” (p. 18). Fundamental to PBL is the basis that the problem 
drives the learning (Davidson & Major, 2014).  PBL is an approach to learning in 
which problems serve as the context and the stimulus for students to learn course 
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concepts and metacognitive skills as PBL emphasises the problem to be solved 
before the “tools to solve it” (Sternberg, 2008).  
The PBL teaching and learning method essentially involves students engaging with 
a particular problem without preparatory study and with knowledge insufficient to 
solve the problem, requiring students to extend existing knowledge and 
understanding and apply this enhanced understanding to generate a solution. 
Problems are multi-faceted by nature that do not have a single, clear-cut or 
formulaic solution, motivating students to ask questions and to seek additional 
information (Wirkala & Kuhn, 2011).  
 
2.2.1 Evolution of PBL 
Literature suggests the development of the PBL approach to teaching and learning 
was a consequence of the information explosion in the 1960s. Davidson and Major 
(2014) describe how physicians could no longer rely upon rote memorisation of 
information as the quantity of information available became too vast. As a result, a 
method to develop the critical thinking and problem-solving skills necessary to 
analyse the essence of a problem, and the research skills necessary to gather 
information required to solve problems, was devised. PBL is reported to have 
radically transformed the status quo of medical education in Canada in the late 
1960s and of education in multiple other fields thereafter (Frambach & 
Martimianakis, 2017). 
The PBL instructional model is now a well-established learning method (Davidson 
& Major, 2014; Zahid, Varghese, Mohammed, & Ayed, 2016). PBL is currently 
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advocated as a powerful means for facilitating students’ attainment of the high-
level competencies and transferable skills increasingly being demanded by 
government, commerce and industry (Ertmer & Glazewski, 2015). The global PBL 
industry is large; the most heavily cited research in medical education is on PBL 
(Azer & Azer, 2015) and an array of training and consultancies on PBL are offered 
worldwide (Frambach & Martimianakis, 2017). 
 
2.2.2 Traditional Teaching versus PBL 
Several research studies compare and contrast the assumptions and findings on the 
effectiveness of PBL versus traditional teaching (Zahid et al., 2016). Findings 
indicated that although traditional approaches were found to be as effective as PBL, 
or in some studies more effective for short term retention, PBL is “significantly 
more effective than traditional instruction to train competent and skilled 
practitioners and to promote long-term retention of knowledge and skills acquired 
during the learning experience” (Strobel & Van Barneveld, 2009, p. 55). 
For this study, traditional teaching is considered to include instructional strategies 
that are based on large-class, instructor-driven, lecture-based approaches to 
teaching within a curriculum or learning module. Traditional didactic teaching 
approaches often emphasize memorisation and recall of volumes of information 
disassociated from authentic contexts (Zahid et al.,2016). PBL, in contrast, “shifts 
the traditional teaching paradigm. Rather than being teacher centred, PBL is student 
centred. Rather than presenting content first, PBL presents the problem first. Rather 
than presenting the students with a well-structured problem with a clear answer, 
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PBL presents the students with an ill-structured problem with no clear solution” 
(Peterson, 2004, p. 630). 
PBL adopts a problem-solving approach and goes beyond rote memorisation and 
simple acquisition of knowledge attributed to the traditional teaching and, as a 
result, benefits students by promoting the development of meta-cognitive skills 
such as problem-solving, cooperative group learning skills and self-directed 
learning (Hmelo-Silver, 2004).  
 
2.2.3 PBL Process 
Although students engage with PBL problems without any formal preparatory 
study, within PBL there is structure (Stentoft, 2017). PBL focuses on teaching with 
a student-centred approach through guided discovery (Hmelo-Silver, 2004). 
Students work in small groups to solve problems applicable to everyday life 
(Wirkala & Kuhn 2011) and facilitators of PBL look to instil in students how to 
think and explore problems actively (Lou, 2019).  In summary, the first step is for 
students to identify what they already know, they then research the areas where 
they have identified gaps in their knowledge, and finally present an informed 
solution (Bethell & Morgan, 2011). The problems are first discussed before any 
preparation or self-study has taken place to activate students’ prior knowledge. 
Because students’ prior knowledge is insufficient to fully understand the problems, 
questions or learning outcomes are formulated for further individual self-study by 
the students in the group. After this individual self-study period, students gather 
again and discuss what they have learned and come to an answer to the formulated 
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learning outcomes. The group discussion is facilitated by a teacher and is aimed at 
students acquiring knowledge, better understanding the problems, and acquiring 
skills to solve the problems (Barrows, 1996). 
 
2.2.4 PBL Cases 
In PBL, problems are typically a set of descriptions of a phenomena or situations 
in need of explanations (Schmidt, 1983). In PBL, complex and real-world problems 
are used to motivate students to identify and research concepts and principles 
related to their course of learning (Hushman & Napper-Owen, 2011). An authentic 
problem is central to PBL and acts as the learning catalyst for students as it mirrors 
what students would find in their real lives (Barrows, 1986). Ertmer and Glazewski 
(2015) emphasised how successful implementation of PBL appears to hinge on 
initial student engagement with their assigned problem, and the importance for PBL 
problems to spark students' interests at the beginning of the inquiry process. 
Sockalingam, Rotgans, and Schmidt (2011) found that a high-quality problem is 
likely to produce a stronger positive impact on the learning process and outcomes 
while highlighting that designing effective problems in PBL is “quintessential to 
help students learn better” (p. 2). 
The problems are often presented in text format but can include illustrations, video, 
simulations and / or pictures. In PBL, the problems posed to students are also 
known as “cases”, “initiators”, “triggers” and “tasks” (Sockalingam et al., 2011) 
that are used to drive learning (Azer, Peterson, Guerrero, & Edgren, 2012).  
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2.2.5 Collaborative learning in PBL  
Collaboration is the foundation of PBL learning environments as it “allows students 
to draw on each other’s perspectives and talents in order to more effectively devise 
solutions to the problems at hand” (Ertmer & Glazewski, 2015, p.91). Social 
collaboration is viewed as a central feature of PBL in teaching settings as it is 
thought to reduce the “burden of learning, especially for novice learners who lack 
relevant knowledge and skills by distributing cognitive load” (Wirkala & Kuhn, 
2011, p. 1182). Yet, collaboration does not happen by default or implicitly just 
because a problem-based pedagogy is adopted (Ertmer & Simons, 2006). 
Highlighting the desirable characteristics of effective teams and the role that 
communication has in groups is essential to equip students with the competencies 
they need to enhance learning (Wimer, Lauber, & Goodwin, 2006).  While 
increased understanding among students of the characteristics of successful groups 
can improve students' learning, specific structures must be in place for students to 
work productively together (Saye & Brush, 2001).  
Students must work together in small groups. PBL aims to create a supportive and 
nurturing environment in which students can question and challenge each other 
constructively, to enable students to think beyond the problem (Robinson, Harris & 
Burton, 2015). It is considered a student-centred instructional strategy as 
discussions and group work are directed by the students: one of whom is nominated 
as a ‘chair’ and another student is nominated as ‘scribe’ (Wood, 2004). PBL groups 
develop into a community of practice working together to identify what they need 
to know to solve their assigned problem and helping students understand. Guiding 
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students in their PBL roles is essential to addressing PBL problems successfully 
(Robinson at al., 2015). 
 
2.2.6 Ground Rules in PBL environments 
The establishment of a charter or ground rules in PBL environments is important. 
That is, ensuring that ground rules or learning contracts are established by the group 
early in the PBL process and, when problems inevitably occur, reminding members 
of the agreed ground rules has been found to be imperative (Ertmer & Glazewski, 
2015). Disruptions to the PBL process can lead to outpourings of dissatisfaction. 
Ground rules in PBL help to focus students and can be referred to by the teacher or 
students if problems arise. It is recommended to return periodically to the rules and 
allow students the opportunity to evaluate how well the ground rules are being 
adhered to (Azer, Mclean, Onishi, Tagawa, & Scherpbier, 2013).  
 
2.2.7 Teachers Role in PBL 
Successful implementation of PBL methods requires teachers to assume a guiding 
role, and to simultaneously attend to many different aspects of the learning 
environment (Saye & Brush, 2001; Ertmer & Glazewski, 2015). A significant 
element of the PBL process is the role that the teacher plays as part of the learning 
group.  In PBL, the facilitator’s focus is not on the content but on the PBL process. 
Teachers serve as expert learners who model good learning and thinking strategies 
(Simone, 2014). By offering gentle learning pointers, but essentially not offering 
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conclusive answers or simple solutions by direct instruction, teachers can facilitate 
an effective PBL learning environment (Weiss & Belland, 2018).  
 
2.2.8 Gender Dynamic in PBL Groups 
Many research studies have examined how gender influences group dynamics 
within PBL groups (Kaplowitz & Block, 1998; Kassab, Abu-Hijleh, Al-Shboul, & 
Hamdy, 2005). Findings suggest that although approached by both genders 
differently, PBL is a highly beneficial learning activity. Wimer, Lauber, & 
Goodwin (2006) highlight that males are generally more task-oriented, inclined to 
speak more often in groups, and typically unaware of their tendencies to interrupt 
classmates. Females generally show the ability to "pull the group together" and to 
work toward a common goal by expressing greater collegial communication and 
leadership style. Female students might choose not to be assertive in mixed groups 
for fear of unfairly being labelled as bossy (Wimer at al., 2006). 
2.3 Advocacy of PBL 
2.3.1 Deep Learning 
PBL has been linked with deep learning. Zahid et al.’s (2016) study, which 
examined PBL versus traditional lecture-didactic approaches, found a superior 
performance in PBL in both theoretical knowledge base and clinical competency 
which was attributed to the higher cognitive level and deeper understanding of the 
subject matter acquired during the PBL process. Dolmans, Loyens, Marcq, & 
Gijbels’ (2016) study on the effects of PBL on students' deep and surface 
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approaches to learning indicate that PBL does enhance deep learning among 
students. This supports a previous study which found PBL students outperform 
students in lecture-based learning environments, suggesting that PBL has the ability 
to foster conceptual change (Loyens, Jones, Mikkers & van Gog, 2015).  As a result 
of PBL groups working together, PBL has more potential for deeper understanding 
than is available to individuals working alone through the hypothesising and 
solution ranking elements of the PBL process (Dolmans et al., 2016). 
 
2.3.2 Interdisciplinary Learning 
PBL can be characterised as an instructional approach that encompasses 
interdisciplinary learning given that Stentoft’s (2017) study suggests students draw 
from many disciplines to construct new perspectives in order to solve associated 
PBL problems. PBL delivery is centred around the context in which it is delivered. 
Davidson and Major (2014) suggest that facilitators of PBL use both cooperative 
learning and collaborative learning depending on the student’s needs. PBL has been 
described as more than an approach to teaching and learning and has been referred 
to as a total approach to education (Senel, Ulucan & Adilogullari, 2015). Stentoft 
(2017) describes the benefit of interdisciplinary learning as how concepts are 
interrelated. Students are required to explore different disciplines to provide 
justification to terms and concepts. In doing so, they uncover different meanings 
expressed through similar terminology. Perspectives from each discipline are 
contested and critiqued until new perspectives are arrived at. Rather than supporting 
content learning of a single discipline, PBL requires student engagement to 
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integrate knowledge derived from several disciplines to construct these new 
perspectives on a specific problem or scenario (Stentoft, 2017). Wirkala & Kuhn 
(2011) attribute this to the initial discussion and brainstorming elements of the PBL 
process.  This encourages students accessing their prior knowledge, which in turn 
leads PBL students to activate more retrieval paths that can connect to the new 
concepts they learn and apply. 
 
2.3.3 PBL: An active form of learning 
PBL is considered an active form of learning since students need to analyse, 
compare, contrast, and explain information (Serife, 2011). Students are actively 
involved in their learning process because they need to develop and explain 
hypotheses for the problem at hand, and search for evidence for these explanations 
and hypotheses, using various literature and other learning sources (Gurpinar, 
Kulac, Tetik, Akdogan, & Mamakli, 2013). In PBL tutorials, each group member 
is obliged to participate by sharing their knowledge, reasoning, and research (Azer, 
2001). As a result of increased and more diverse input, group members are exposed 
to multiple perspectives and expertise. Instead of learning small parts piece by 
piece, PBL emphasises the integration of knowledge and skills which forces active 
learning. PBL has been promoted as an educational approach that delivers self-
directed, lifelong learners equipped with a holistic set of professional and social 
skills ready to face twenty-first century contexts (Frambach & Martimianakis, 
2017). In fostering students’ autonomy, students are required to select and choose 
their own literature sources and engage in discussions about material learned 
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(Dolmans et al., 2016). It is through in-depth research, synthesis of information and 
the interactive presentation of information that students are actively engaged in 
their own learning (Bethell & Morgan, 2011). 
 
2.3.4 Critical Thinking 
Critical thinking as an overarching principle of PBL has been corroborated by many 
(Barrett & Moore 2011; Davidson & Major, 2014; Ertmer &Glazewski, 2015; 
Savery, 2015; Stentoft, 2017). Loyens et al.’s (2015) findings suggest that PBL can 
develop critical thinking as students debate the new information they have acquired 
and find gaps in their previously formed misconceptions. It has been suggested that 
the realistic and problematic aspects of the scenarios, and subtle tutor questioning 
in PBL, facilitate the increase in students' critical thinking in comparison with 
lecture-didactic approaches (Jones & Turner, 2006). 
Previous studies have found an increase in students' critical thinking when adopting 
a PBL approach. Gholami, Moghadam, Mohammadipoor, Tarahi, Sak, Toulabi, & 
Pour, (2016) noted a statistically significant effect, due to PBL, on the development 
of critical thinking skills and metacognitive awareness in nursing students. 
Students' critical thinking about writing was also shown to improve with the use of 
PBL in a study by Kumar & Refaei (2017).  In a sporting context, Hubball & 
Robertson (2004) have also proclaimed PBL to have potential in facilitating young 






In terms of motivation, Lambe’s (2007) study on the implementation of PBL in 
teacher education indicates that, when learners address real-life problems within 
their educational interests, learners are increasingly motivated to investigate such 
issues further. PBL participants in a study on the use of PBL as an instructional 
strategy in an English undergraduate module, showed that PBL students exhibited 
higher levels of positive learning attitude, motivation intensity and desire to learn 
English (Lin, 2017). Zahid et al.’s (2016) study findings suggest PBL students 
experienced a deeper understanding of the subject matter than students taught by a 
didactic lecture-based approach. Their study hypothesised that students adopted 
highly motivated “information seeking behaviour” (p.184) through the PBL 
method. Chen & Chou (2015) have also shown that the PBL method differs 
substantially from theme-based learning in terms of motivation.  
 
2.3.6 Inclusion 
There are encouraging signs advocating for the use of PBL to foster inclusion in 
classrooms, as learners of PBL have been shown to value support from their group 
mates (Hmelo-Silver, 2004). When investigating the use of PBL as an instructional 
strategy in mainstream classrooms, that included students with learning or physical 
disabilities, Belland et al., (2009) found that all group members interacted and 
participated in a similar manner. This contributed to the completion of their task 
and suggests that mainstream groups have the potential to effectively engage in 
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PBL, and that PBL may increase the motivation and social confidence of students 
with special needs. 
2.4 Arguments against the use of PBL 
While PBL has many advocates with the effectiveness of PBL being positively 
reported in comparison to traditional teaching (Zahid et al., 2016), arguments have 
also been made that problem-solving as a teaching tool is simply “unnecessary” 
(Sweller, 2000, pg. 118). Moreover, some studies have signalled caution in 
weighting any evidence from controlled studies advocating PBL (Kirschner, 2006), 
citing unguided approaches to learning (such as PBL) as less effective than strongly 
guided approaches to learning in line with traditional teaching (Kirschner, Sweller 
& Clark, 2006; Sweller, Kirschner & Clark, 2007). 
 
Arguments against the use of PBL as an instructional strategy lie in the acquisition 
of knowledge. Kirschner et al., (2006) stated that strong guidance while learning is 
most often as equally effective as unguided approaches (pg. 84). Furthermore, 
Kirschner et al., (2006) report evidence that PBL may have negative results when 
students acquire misconceptions or incomplete or disorganized knowledge due to 
the PBL process (Kirschner, 2006, pg. 84). Sweller et al., (2007) extend this point 
by suggesting that not only is unguided instruction normally less effective, 
information acquisition “requires direct, explicit instruction” (Sweller et al., 2007, 
pg. 121). This claim relies on evidence that providing a learner with a problem 
19 
 
solution enhances learning compared to having them discover the solution 
themselves (Sweller et al., 2007, pg. 118).  
 
Kirschner et al., (2006) argues that the advantage of guidance begins to recede only 
when learners have sufficiently high prior knowledge to provide “internal” 
guidance. This suggests the use of PBL for instruction of novice to intermediate 
learners to be inappropriate as such learners respond more to direct, strong 
instructional guidance rather than constructivist-based minimal guidance.  
2.5 Challenges for PBL 
To increase the likelihood that PBL will be effectively integrated in primary and 
post-primary level (K-12) contexts, Ertmer & Glazewski (2015) also suggest a 
variety of resources are needed to support both teachers’ and students' efforts. Three 
challenges in relation to PBL implementation include 1) creating a culture of 
collaboration and interdependence, 2) adjusting to changing roles, and 3) 
scaffolding student learning and performance. Each challenge will be presented in 
this section. 
 
2.5.1 Creating a culture of collaboration and interdependence 
Collaboration is a complex skill that must be learned (Simone, 2014). Teachers 
must support students as they learn how to establish group goals, divide 
responsibilities fairly, ensure deadlines are met and address difficulties related to 
group dynamics. Ertmer & Glazewski (2015) highlight how students can become 
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disoriented or frustrated if they do not receive the support or guidance needed to be 
successful in a PBL environment. Developing the necessary capabilities is a key 
issue for PBL, where potential conflicts are deliberately brought directly into the 
learning process. To address differing beliefs, students must be given tools for 
organisation, collaboration and systematic reflection (Stentoft, 2017). 
 
2.5.2 Adjusting to changing roles 
Teachers face challenges in relinquishing control and authority throughout the PBL 
process and this can lead to teachers experiencing discomfort (Stentoft, 2017). 
Facilitators tend to be subject-matter experts and, in one study involving novice and 
experienced Speech and Language teachers utilising PBL as an instructional 
strategy, it was acknowledged that the need to limit the contribution of content 
knowledge during tutorials was a challenge for a number of new and more 
experienced teachers (Slattery & Douglas, 2014). In addition, previous studies 
suggest the small group facilitation competencies required by teachers to work 
effectively in a PBL environment are not inherent to all teachers and may be a 
particular challenge for those who have taught or been educated through traditional 
subject-based curricula (Taylor & Miflin, 2008). The challenge for teachers is 
accepting, as well as being willing and able, to support students’ learning processes 
at several levels beyond that of offering subject knowledge by adopting a holistic 




2.5.3 Scaffolding student learning and performance.  
Interdisciplinary learning central to PBL does not happen by default or implicitly 
just because a problem-based pedagogy is adopted (Stentoft, 2017). Ertmer et al. 
(2015) explains that PBL interventions differ by how many “scaffolds” are involved 
in the problem-solving process. Scaffolds are referred to as learning tools that 
enable students to attain higher levels of understanding than would be possible 
without them (Wood, Burner & Ross, 1976). Support for members of mainstreamed 
groups may include computer or paper-based scaffolds that remind students of their 
individual roles, as well as things to consider during the overall process of problem 
definition and solution (Weiss & Belland, 2018). The use of checkpoints and 
record-keeping are crucial as they provide students with positive reinforcement and 
allow students to observe their ongoing progress (Ertmer & Glazewski, 2015). 
Regardless of the tool employed, scaffolds should anticipate student needs before 
they engage with the instruction (Saye & Brush, 2001). The scaffolds act as a 
framework for teachers and students of PBL to navigate their solution formation 
and provide a pathway to successful problem solutions for students. While students 
and teachers can benefit from scaffolds that structure the PBL tasks, they can also 
add to the complexity of initiating and sustaining PBL as an instructional strategy 
in the classroom.  
22 
 
2.6 The potential for PBL in post-primary Physical Education  
2.6.1 PBL in Physical Education 
Many studies have been conducted to employ a PBL methodology as a means of 
engaging students in undergraduate and / or sport pedagogy modules (Bethell & 
Morgan, 2010; Hushman & Napper-Owen, 2011; Senel et al, 2015; Luo, 2017). 
Lou (2017) reported that students' learning effectiveness and motivation improved 
through PBL, while Senel et al. (2015) proposed that PBL can be effective in 
teaching and learning in Physical Education and sport. At undergraduate level, 
students became independent of their teacher and improved as self-regulated 
learners. The context which PBL fosters, connecting learning with students’ lives 
outside school was of significant importance in Physical Education (Senel et al., 
2015).  
Hubball & Butler’s (2005) article provided a flexible framework for applying PBL 
conditions in games education settings, suggesting that PBL can organise games 
education around issues relevant to players and enhance performances. A study 
which looked to evaluate whether PBL could help coaches coach holistically found 
that PBL possesses the potential to help coaches towards the higher goals of 
transferable knowledge, considered flexibility, critical reflection and lifelong 
learning (Jones & Turner, 2006). Although the research reported in this section took 
place in university settings, PBL appears to provide benefits attributable to students' 
engagement with problems. A certain amount of PBL characteristics appear to be 




2.6.2 PBL in K-12 / Post-Primary Education  
Extensive research has been conducted over the past decade which highlights PBL 
as an effective strategy for enhancing both student engagement and students’ 
academic achievement in K–12 settings (Brush, Glazewski, Ottenbreit-Leftwich, 
Saye, Zhang, & Shin, 2013). Meta-analyses focusing on the implementation of PBL 
in K–12 environments conclude that PBL instruction can be more effective than 
traditional, teacher-centred instruction with regard to student achievement (Walker 
& Leary, 2009). Wirkala & Kuhn (2011) explored the effectiveness of PBL with 
middle school social studies students and determined that students engaged in PBL 
instruction versus lecture-based instruction performed better on outcome variables 
including content knowledge and argumentation. An extract from their research 
provides justification for PBL in K-12 / Post-Primary settings:  
First, the problem provides a potentially motivating, task-oriented activity, 
particularly important for young students. Although we lack independent 
evidence that students were more motivated in PBL conditions, there are 
reasons to believe that motivation was a contributing factor … the sequence 
of goal-oriented, inquiry-like activities (asking questions, identifying 
learning gaps, finding evidence, revising explanations, etc.) may serve as 
an effective scaffold that heightens young students’ cognitive and affective 
engagement. Moreover, the problems are authentic; students recognize 
them as important and worth thinking about and recognize that they could 
apply to their lives outside of school, all of which may increase motivation. 
Finally, the problem provides context or a ‘‘storyline’’ that new concepts 
can fit into, especially important for novice learners.  
          (Wirkala & Kuhn, 2011, p. 1182) 
PBL has also been found to have a positive impact on a wide range of student 
abilities. However, research into PBL in post-primary settings in Ireland is 
extremely limited. Studies into inquiry-based learning (Donnelly, 2011; Ryan, 
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2011), not specifically PBL, have been conducted and have found that the high-
stakes assessment structure in Ireland, which rewards rote learning, is the reason 
for many teachers opting not to practice inquiry-based instructional strategies. 
Limited time, syllabus constraints, pressure to finish courses and no assessment of 
inquiry-based methods are all problems that hinder the implementation of such an 
instructional strategy (Donnelly, 2011; Ryan, 2011). Donnelly (2011) suggested 
that assessment must be developed to align with the espoused change efforts by the 
National Council for Curriculum and Assessment (NCCA) to change how science 
is taught in post-primary schools in Ireland. 
  
2.6.3 PBL in Senior Cycle Education in Ireland      
The NCCA’s work to further develop the senior cycle educational experience for 
all students includes a review of senior cycle education involving teachers, parents 
and students. The NCCA were proactive in eliciting students’ perspectives on the 
realities of senior cycle education and worked collaboratively to identify strengths 
in senior cycle curriculum and assessment, as well as areas with scope for further 
development (NCCA, 2019).  
The NCCA (2019) review document findings were similar to Ryan (2011) and 
Donnelly (2011) in that it highlighted the extensive focus on, and preparations for, 
high stakes exams. As a result, attention to the full range of skills and qualities 
students develop during senior cycle can gradually diminish, with focus placed 
primarily on the knowledge and skills that are formally examined (NCCA, 2019). 
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The review document emphasised that meeting the needs of all students will 
involve adopting a holistic approach and “contributes to meaningful inclusion” (p. 
10); and “has meaning for students and connects with their lives and the wider 
world” (p. 12).  
2.6.4 Meaningfulness in Physical Education 
Meaningful experiences are those interpreted by the participant as holding personal 
significance (Ní Chróinín, Fletcher & O’Sullivan, 2018). Beane (1993) and 
Fernandez-Rio (2016) emphasised the affective domain as central to positioning 
learning from passivity and knowledge acquisition toward full active participation 
and meaningful experiences. Individual meaning interpretations are also influenced 
by social and institutional dimensions which allow for commonalities across 
meaningful experiences among students (Quennerstedt, Öhman, & Öhman 2011). 
Supporting meaningful participation in education requires attention to individual 
and collective goals for participation (Chen, 1998), affective elements of 
experience, and the role of reflection on experience (Kretchmar, 2000; Ní Chróinín 
et al., 2018).  
There is evidence that learning experiences that are personally relevant to young 
people (i.e., those where they can see application and transfer beyond what they are 
learning in school) can promote meaningfulness in Physical Education (Beni, 
Fletcher, & Ní Chróinín, 2016). Four themes are described in relation to students’ 
meaningful experiences in higher education by Lynch and Sargent. These are, (a) 
meaningful PE is fun and contains elements of delight, (b) meaningful PE is a 
combination of fun and challenge, (c) meaningful PE develops motor competency 
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in personally relevant areas, and (d) meaningful PE is a social and personally 
relevant experience (Lynch & Sargent, 2020).  
This research is timely for both senior cycle education and Physical Education as 
many research studies on Physical Education in Ireland, and internationally, have 
called for the development of models and pedagogical concepts and practices to 
explore understanding of how to facilitate meaningful Physical Education in school 
settings (Haerens, Kirk, Cardon and De Bourdeaudhuij, 2011; Fernandez-Rio, 
2016; Ní Chróinín et al., 2018). Haerens et al. (2011) and Fernandez-Rio (2016) 
argue for a Health-Based Physical Education model to help students value a 
physically active life and thus develop healthy lifestyles beyond the school walls. 
For the purpose of this study, meaningful Physical Education experiences must 
include i) Social Interaction, ii) Challenge, iii) Learning or, iv) Fun as pedagogical 
principles of teaching and learning (Ní Chróinín et al., 2018).  These principles link 
with Lynch & Sargent (2020) as previously mentioned and according to Kretchmar 
(2006), children are more likely to ascribe meaningfulness to Physical Education 
experiences when one or more of these features are present.  
2.7 Conclusion 
Acknowledging the emphasis by the NCCA on supporting social and self-directed 
characteristics, there is a clear and obvious need to study the potential of PBL in 
senior cycle education in Ireland. This study aims to show how this can be done 
through the prism of Physical Education at senior cycle. In exploring the kind of 
senior cycle students should experience, the NCCA (2019) places central 
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importance on higher-order thinking, critical thinking and analysis, problem 
solving and information processing, independent and collaborative learning, 
creativity and innovation, life skills and skills in the areas of research, self-
management and organisation, teamwork, curiosity and a love of learning. This 
study contends that a PBL approach may be effective in eliciting Irish students’ full 
engagement and, in turn, potentially bring about meaningfulness within their 
educational settings. The lack of relevant PBL research in an Irish Physical 

















The purpose of this chapter is to outline the methodological decisions and processes 
which guided the design and implementation of the study. It begins by presenting 
the researcher’s beliefs which foregrounded the study. This is followed by a 
rationale for the decision to implement an interpretive qualitative case-study design 
using action research. It then outlines the research design including context and 
participants, data sources, data collection procedures, and subsequent data analysis. 
Finally, it explains how trustworthiness was established. 
3.2 Beliefs and Experiences Grounding the Study 
As a teacher, I have been intrigued by the process of teaching and learning. I have 
always been willing to try out new pedagogies within Physical Education. Recently, 
I engaged as a participant in a qualitative study organized by a fellow teacher-
researcher to advance my practice as a teacher and improve my students' learning 
(Corey, 1954; Efron & Ravid, 2019). From this, I gained an invaluable insight into 
the necessary prerequisites required to conduct formal qualitative action research 
as a teacher-researcher myself. It became clear that action research was an option 
given I was ideally positioned as a natural part of the inquiry setting and the 
research findings directly applied to my practice (Efron & Ravid, 2019).  
29 
 
Following this, I learned how Problem-based learning (PBL) could make it possible 
to encourage the development of reflection and critical-thinking skills (Richards, 
Templin Eubank & Hemphill, 2012) through observation of PBL tutorials in an 
Irish university. Subsequently, I began to read and uncover suggestions that 
inquiry-based learning can contribute to meaningful and engaging experiences of 
Physical Education that are valued by learners (Alfrey, O’Connor, & Jeanes, 2017).  
During this time, the Senior Cycle Physical Education (SCPE) framework (NCCA, 
2017b) was disseminated. I believed that PBL could complement the 
implementation of this contemporary SCPE framework and enhance student 
understanding of the factors which impact on their performance and participation 
in physical activity. Doing so would provide valuable empirical data to add to 
literature in PBL and Physical Education.  
3.3 Theoretical Research Framework 
A theoretical framework, often referred to as a ‘paradigm’, is a set of beliefs that 
informs the intent, motivation and expectations of a study (Guba 1990; Cohen & 
Manion, 1994; Braun & Clarke, 2006; Mackenzie & Knipe, 2006). This study 
adopts an interpretivist constructivist framework (Pope, 2006).  
Interpretivism is a broad term that encompasses a number of different paradigms, 
all concerned with the ‘meanings and experiences of human beings’ in different 
contexts (Williamson, 2006, p. 84).  It enables educational researchers in school-
based settings to build rich, local understandings of teachers’ and students’ lived 
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experiences and the cultures of their classrooms within the broader community. 
(Taylor & Medina, 2011).  
Constructivism is concerned primarily with the ways in which people construct 
their worlds (Williamson, 2006, p. 85). It suggests that rather than residing naturally 
within individuals, the meaning and experience of participants are socially 
produced and reproduced (Burr, 2003), with learning occurring through “peer 
interactions, student ownership of the curriculum and educational experiences that 
are authentic for students” (Azzarito & Ennis, 2003, p. 179). Adopting a 
constructivist framework requires that the researcher does not seek to focus on 
motivation or individual psychologies, but instead theorizes the sociocultural 
contexts and structural conditions that enable the individual accounts that are 
provided (Braun & Clarke, 2006). The interpretivist/constructivist researcher relies 
upon studying participants’ views of the situation and develops meaning from this 
(Creswell, 2003).  
A primary consideration of this study was to explore and evaluate how the 
implementation of PBL within the established SCPE framework impacted the lived 
learning experience of students and myself, as teacher. It was intended that the 
research design would lead to a greater understanding of, and sensitivity towards, 
the needs of myself as teacher and the students within the context of their SCPE 




3.4 Qualitative Case-Study Design 
Qualitative research is “orientated towards analysing concrete cases in their 
temporal and local particularity and starting from people’s expressions and 
activities in their local contexts'' (Flick, 2005, p. 13). A qualitative case-study 
design is commonly adopted by constructivist researchers to reflect the naturalistic 
nature of school contexts (Stake, 2005; Mackenzie & Knipe, 2006). In this study, 
it was the interactions amongst the teacher and students (Lichtman, 2013) in 
timetabled Physical Education lessons, influenced also by the established SCPE 
curriculum and intervention, I wished to explore. This study employed action 
research with a case-study design. 
Qualitative methods offer robust and inclusive means through which researchers 
can explore the complex processes of schooling. The richness of detail provided by 
a qualitative approach gives insights into the complicated nature of teaching and 
learning that might be missed through other means (Cooley, 2013). Schmidt (1981) 
identifies two premises guiding a qualitative research approach: 1) Behaviour is 
influenced by the physical, sociocultural, and psychological environment, and 2) 
Behaviour goes beyond what is observed by the investigator. The first premise is 
the basis for naturalistic inquiry. The second demands that the researcher accesses 
subjective meanings and perceptions of participants' lived experiences. In adopting 
a qualitative approach, it was intended for the intervention to supplement the 
naturalistic setting and access these subjective meanings which occurred, while 




3.5 Research Design 
The study was a 12-week, interpretive case study with two data collection points in 
one Irish post-primary school. Ethical approval was sought and received from the 
university in which I resided as a graduate student, University of Limerick (Ethical 
Approval Number: EHSREC10-RA01). All participants were given pseudonyms. 
3.5.1 Setting  
The intervention took place in a co-educational post-primary school, located in the 
centre of an Irish city, where all subjects are taught through the medium of the Irish 
language (Gaeilge). The school consists of 55 staff members and 700 students 
operating under the patronage of the local Education and Training Board. A variety 
of subjects are offered and engaged with as part of junior and senior cycle curricula, 
alongside numerous extra-curricular activities.  
A considerable amount of content in the school is developed and delivered by 
teachers through iCloud & Google G Suite for Education Apps. All students have 
their own iPad and are enabled users on G Suite (Google Docs), providing them 
with a school-based email account, calendar and task-manager.  Each student can 
email any staff member or the Principal and vice-versa. School staff use iPads & 
MacBook’s to share content with students to provide a 24/7 workflow environment. 
School staff and students had received training around the efficient use of 
technology and devices in a learning environment.  
The student body of the school represents a middle-class socio-economic 
demographic from the surrounding suburbs. However, some travel considerable 
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distances to attend the school. The regular entrance policy regarding catchment area 
does not apply as the school operates through the medium of Gaeilge. The school 
has experienced above average success at an academic level at both Junior and 
Leaving Certificate level with little to no drop-out. Students' exposure to 
technology as well the small-school nature of the school led to an encouraging and 
safe learning environment for students. The school actively embraces and 
encourages participation in research with local universities and national bodies such 
as the National Council for Curriculum and Assessment (NCCA). Numerous 
projects have recently taken place in the school in areas such as student voice, dual 
language schools, and technology for education. Subsequently, teachers and 
students are often exposed to new teaching methodologies and practices. All data 
collection for this research took place in this school, in which I was teaching. 
The Physical Education Department in the school consisted of six teachers who 
taught Physical Education and Gaeilge at the school. All students were afforded 
one double period (100 minutes) of Physical Education lesson per week. 
Previously, the focus was placed on participation. However, during the school year 
in which the PBL intervention took place, the Physical Education Department had 
engaged with the SCPE framework (NCCA, 2017b) and Leaving Certificate 
Physical Education (NCCA, 2017c), and the Physical Education Short Course at 
Junior Cycle (NCCA, 2016) for the first time. Although in the initial phases of 
implementation, the focus of The Physical Education Department had developed 
from participation and enjoyment to learning and course content. 
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3.5.2 Participants  
3.5.2.1 The Students 
This research followed one class of fifth year students (19 girls and 7 boys aged 
between 16 and 17 years) and myself (the students Physical Education teacher) over 
the course of one term as they experienced a PBL intervention within the HRPA 
component of SCPE. Following ethical approval, consent was sought from the 
principal, students and parents/guardians (Appendix A). Throughout the previous 
four years prior to the PBL intervention, the students experienced one 80-minute 
period of Physical Education per week. Students had experienced each of the 
following areas of the Junior Cycle Physical Education Curriculum (Adventure 
activities, Aquatics, Athletics, Dance, Invasion games, Net and fielding games, 
Gymnastics, Health-related Activity) at an introductory level, which incorporated 
content and methodologies appropriate to the students’ first experience of each area 
of study. The students and teacher had a good rapport and active participation of 
students in Physical Education class was never an issue. During their fifth year, and 
prior to the PBL intervention, students had engaged with the SCPE framework 
(NCCA, 2017b). Within the framework, the students had experienced a 10-week 
Sport Education unit in Badminton and a six-week Teaching Games for 
Understanding unit in Rounders. Neither the students nor teacher had any previous 






3.5.2.2 The Teacher - Researcher 
As the teacher-researcher, I had taught Physical Education alongside my elective 
subject of Gaeilge for six years prior to commencing this study. Five of those years 
had been spent in the study school setting where I was Head of the Physical 
Education Department for three of those five years. Throughout that time, I had 
been actively involved in extracurricular activities as well as school development 
in teaching and learning. As a result, I had a good understanding of the student 
cohort taking part in this study which had been formed over their time spent in the 
school. As teacher-researcher for this study I refer to myself in the first person to 
ensure clarity throughout the study. 
3.5.3 SCPE Framework 
I designed the intervention programme based on contents of the recently 
disseminated SCPE course (NCCA, 2017b). The overall aim was to meet the 
learning outcomes aligned with the HRPA curriculum model in SCPE framework. 
It is important to repeat the distinction between LCPE and SCPE in this section as 
they are two different curricula. LCPE is a school subject that learners study 
through theory and practical lessons and are formally assessed in as part of Leaving 
Certificate (terminal) examinations. SCPE provides a planning tool to design a 
programme for those learners not undertaking a Physical Education programme as 
part of their Leaving Certificate examinations (NCCA, 2017b). It was my decision 
to select a SCPE class group, rather than a LCPE class group, on the basis that 
SCPE would encompass a larger majority of the student population. Convenience 
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sampling (Cohen, Manion, & Morrisson, 2011) was used to select the specific class 
group to allow for ease of access between myself and the student cohort. I also had 
previous experience of teaching the class group and knew the student group would 
be open to change and a new pedagogical approach to Physical Education. While 
such an approach could be viewed as bias, prolonged engagement and persistent 
observation is considered a viable means to help researchers enhance and justify 
the worthiness of their work (Creswell, 1998).  
3.5.4 PBL Intervention   
A central component of action research involves participants willingly partaking in 
a process of planned intervention, where concrete strategies, processes and 
activities are developed within the research context (Burns, 2005). Ertmer & 
Simons (2006) outline hurdles that teachers are likely to encounter during PBL 
implementation. These include creating a culture of collaboration and 
interdependence, adjusting to changing roles and scaffolding student learning and 
performance. Conscious of these hurdles, and by incorporating some suggestions 
provided to negotiate these hurdles in teachers’ classroom efforts in PBL, I was 
able to increase the potential for successful implementation and completion of the 
PBL learning process. Each suggestion implemented in the strategies, processes 






3.5.4.1 PBL Strategies  
Firstly, I included a PBL introduction case (Appendix D) to last one week at the 
beginning of the intervention. This was done to gradually espouse the PBL process, 
as well as prepare the class group for the intervention. It is a recommended process 
to start with small problem units called “postholes” or “mini-PBLs”, before 
attempting more complex or larger units (Ertmer & Simons, 2006, p. 50).  
Another strategy I used involved modelling my completion of the task and 
investigation approach as teacher. The goals for modelling are twofold: to 
incorporate the language of the discipline and to prompt the students to compare 
their own process with another (Collins, Brown, & Newman, 1989).  For example, 
Problem Case Three centred on organising a health-related physical activity event. 
I provided an insight to students of the process through which the Physical 
Education Department in the school facilitated student physical activity events 
safely, including risk assessment. This strategy allowed me to describe problem-
solving strategies and how I selected relevant information while discarding other 
information. 
A final strategy that was implemented, after smaller group work was completed, 
was whole-class debriefings. This is advised so that students can reflect on the 
group process itself (Ertmer & Simons, 2006). Throughout the PBL intervention, I 
afforded time for whole-class reflections to conclude each lesson. For example, 
students offered instances in which they had difficulty during the lesson in 
managing group rapport. I facilitated a whole-class discussion on how the 
difficulties could be overcome. Through these whole-class group reflections, 
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students were able to develop their own strategies for managing issues that arose 
within their small groups, and this strategy promised to move students closer to 
adopting a collaborative mindset and assume greater responsibility for their own 
learning.  
Scaffolding is present and central to any learning environment. However, Ertmer 
and Simons (2006) suggest that scaffolds are essential to increase the potential for 
successful implementation and completion of the PBL learning process. Scaffolds 
are referred to as learning tools that enable students to attain higher levels of 
understanding than would be possible without them (Wood, Bruner, & Ross, 1976). 
Students have been found to perform better, achieve more and transfer problem-
solving strategies more effectively when their inquiry is supported through 
scaffolding (Reiser, 2004; Ertmer & Simons, 2006).  
Ertmer, Hmelo-Silver, Leary and Walker (2015) outline that PBL interventions 
differ by how many scaffolds are involved in the problem-solving process and argue 
that secondary schools benefit from scaffolds that structure the PBL process. A 
balance is needed in PBL processes that is appropriate for the student group. Not 
enough scaffolds can lead to PBL cases becoming too challenging and too many 
scaffolds may simplify a domain to the point that it is no longer accurately 
represented or leads to boredom among students (Ertmer & Simons, 2006).  
While examples of differing PBL approaches, with varying levels of scaffolds, are 
available (Davidson & Major, 2014), I designed a PBL process (10 Step PBL) based 
on my understanding of the participating student cohorts’ cognitive ability and 
stage of educational development. The students had no prior experience of PBL 
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and, as such, I felt a hard scaffolded approach with 10-steps appropriate to the 
student (i.e., objectives the teacher had witnessed or expected students to be able to 
complete) was necessary to provide students an achievable blueprint for engaging 
with PBL. 
The process was introduced to students at the beginning of Phase One of the 
research as part of the PBL Introduction Case and was used as a scaffolding process 
throughout the PBL intervention thereafter. A summary of the PBL process (10 
Step PBL) is detailed in Table 1. 
Table 1: PBL process (10 Step PBL) 
Order Step Objective Scaffold 
1. Presentation Introduce case  Decipher information into small 
chunks. 
2. Clarification  Ensure understanding   Research unknown terms. 
3. Identification Focus on dilemma  Isolate the main problem. 
4.  Association  Establish knock on 
effects  
Identify any contributing factors 
/ issues that relate to the case. 
5.  Discussion Brainstorm solutions  Evaluate the root cause of the 
problem. 
6.  Solution Rank hypotheses.    Select favoured solution 
7.  Organization Plan for solution Identify gaps in knowledge / 
questions. 
8.  Creation Create a checklist / 
To-Do list 
Define a list of learning 
outcomes. 
9.  Integration Attain new knowledge  Self-directed research and study. 
10.  Culmination Report findings  Present a solution. Reflect on the 




3.5.4.2 PBL Activities 
I created pre-defined problems which were developed as PBL cases for the PBL 
intervention. Constructing PBL cases is a difficult process as teachers need to 
consider a range of factors. Important attributes of effective PBL cases include 
ensuring problems relate to the real world and engage and motivate students; 
creating problems that encourage students to develop higher-level thinking and 
group collaboration skills; designing problems that are open-ended and build on 
students’ prior knowledge; and ensuring problems target desired learning outcomes 
(Duch, Groh & Allen, 2001). In addition, each component in a PBL case has a 
function and any disturbance could affect the whole case. Therefore, planning and 
assessing the flow of the case, and the functionality of each component, is necessary 
for creating good PBL cases (Azer et al., 2012). I accomplished this through 
following a case design model. 
Undertaking a PBL case design task without adopting a systematic approach can 
be overwhelming and unproductive (Goodnough & Hung, 2009). As such, I 
simplified Hung’s 9-Step, based on his 3C3R Model (Hung, 2006) for PBL case 
development and considered the 12 tips of Azer et al. (2012) in the PBL case design 
process. Cases constructed for the PBL intervention addressed core components of 
the HRPA model in the SCPE curriculum which included, fitness and health and 
wellness concepts and practices; lifetime physical activities; the importance of 
developing and maintaining adequate levels of physical activity and good 
nutritional practices; and the knowledge, understanding and skills to plan and 
execute personal activity programmes (NCCA, 2017b).  
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I created a checklist to systematically structure the PBL case design process, based 
on the 3C3R Model (Hung, 2006) for which the details are outlined in Table 2. 
 
Table 2: Checklist for PBL Case Design (Hung, 2006) 
 Step 1: Set goals and objectives 
Select Learning Outcomes from HRPA curriculum model 
❏  
Step 2: Conduct content/task analysis  
Identify Core Concepts of selected learning outcomes 
❏  
Step 3: Analyse context specification  
Isolate general foundations of knowledge to be facilitated 
❏  
Step 4: Select/generate PBL problem  
Establish an appropriate real-life problem for PBL case 
❏  
Step 5: Conduct PBL problem affordance analysis 
Identify the known and unknown variables given in the problem  
❏  
Step 6: Conduct correspondence analysis  
Match content coverage to the skill level of learners 
❏  
Step 7: Conduct calibration processes  
Modify case and prepare problem case presentation draft 
❏  
Step 8: Construct reflection component  
Incorporate a reflection component for students 
❏  
Step 9: Examine inter-supporting relationships of 3C3R components 





The PBL cases were founded upon issues / events within the school catchment area 
that were relevant to students' lives both inside and outside of the school 
environment. The timing of each case also coincided with the event / issue on which 
the PBL cases were founded. 
The aim was to create cases that were richly detailed, contextualised accounts of 
situations or experiences related to SCPE learning outcomes and that would 
promote critical thinking about real-life events. This was done to the best of my 
ability. 
An overview of each Problem Case, including the associated learning outcomes on 
which the case was created, is provided below while the full Problem Cases can be 
found in the appendices (Appendix D). All learning outcomes were obtained 
directly from the SCPE Framework (NCCA, 2017b, p. 20). 
 
      
PBL Cases 
PBL Case One 
A 50-year-old male plumber prepares for the local annual city marathon. Despite 
training for three months prior to the marathon, he is disappointed to have to drop 
out at 20 miles - particularly since he had hoped to raise considerable sponsorship 
money. Students are required to act as Mr. Morris’ personal trainer to identify errors 
in his planning and preparation and design a physical activity programme more 





LO.11 - Plan a physical activity programme designed to enhance health-related 
physical fitness for an individual with an activity profile different from their own. 
LO. 19 - Evaluate personal diet and nutrition habits 
LO. 20 - Commit to a healthy, balanced eating plan which they have designed to 
meet the energy and nutritional demands of their physical activity levels. 
 
PBL Case Two 
An elderly woman, 75 years old, visits her GP [General Practitioner / Doctor] and 
is told she must improve her health-related physical components particularly her 
cardiovascular fitness. It is winter and she arrives at the clinic with her 16-year-old 
grandson. The students must act as the elderly woman’s GP and identify physical 
activity opportunities in the woman’s community as well as provide advice about 
appropriate clothing, hydration, safe practice and suitable equipment. 
 
Learning Outcomes 
LO. 2 - Compare the components of health-related and performance related 
physical fitness. 
LO. 8 - Identify physical activity opportunities in school and in their communities. 
LO. 15 - Provide advice about appropriate clothing, hydration, safe practice and 





PBL Case Three 
A school is interested in applying for its first Active Schools Flag 
(https://activeschoolflag.ie/). The school must provide evidence of use of local 
physical activity amenities as well as engaging students in the design and 
organization of the Active Schools Week programme. Students must design, plan, 
implement and review all aspects relating to an activity during Active Schools 
Week. This must be in line with the criteria for the Active Schools Flag initiative. 
 
Learning Outcomes 
LO. 14 - Evaluate a local health club/gym or physical activity facility or fitness 
service from a number of perspectives including that of a participant. 
LO. 12 - Organise a health-related physical activity event. 
LO. 13 - Participate in and reflect on the health-related physical activity event. 
 
Table 3 below illustrates the level and type of involvement of myself as the teacher 
and students for all PBL cases. Examples are provided of the responsibilities and 
duties undertaken by the teacher and students during the PBL process. PBL Case 
One is used as an example for context. The PBL process was cyclical and repeated 
for each PBL case. Table 3 also provides a further week-by-week summary of the 






Table 3: Summary of teacher and student involvement during the PBL process 












1 Elect students as ‘Chair’ and ‘Scribe’. 
Read case thoroughly underlining any 
unknown terms  
Decipher information into 
small chunks. Ensure ground 
rules are adhered to. 
2 Clarify unknown terms using iPad. 
Ensure common group understanding of 
the PBL case   
Offer support and viable 
resources to students (e.g., 
dictionary) 
3 Identify the primary problem (e.g., failed 
marathon attempt). Identify any other 
relevant information (e.g., age, gender, 
nutrition, training)  
Ask open ended questions to 
encourage group discussion. 
Empower students. 
4 Establish knock on effects of relevant 
information. Identify contributing factors 
/ issues that relate to the case. 
Probe students to use activate 
their prior knowledge. 
5 Evaluate the root cause of the problem. 
Brainstorm ideas on cause of the 
problem. 
Challenge students to provide 









Week 2  
6 Rank hypotheses. Select favoured 
hypotheses. Explain how the favoured 
hypotheses links to the problem. 
Debate issues with students. 
Weigh hypotheses offered. 
Encourage positive group 
dynamics. 
7 Identify gaps in knowledge. Define a list 
of learning objectives. 
Keep groups focused on the 
issues discussed. Expand 
discussion, allow for all 
students to contribute. 
8 Create a checklist for the group. Ensure 
shared responsibility. 
Discuss strategies and 







9 Self-directed research and study. 
Integrate new knowledge and relate it 




Encourage lateral thinking 
and making links. 
10 Report findings. Reflect on the group 
performance over the whole learning 
process. 
Listen actively. Focus on 




3.6 Data Collection 
Table 4 outlines when each component of the research took place and when each 
data collection tool was utilised.  
Table 4: Research Phases 






Sept ‘18 - 
Feb’19 





Ethics Application No 
Intervention Design No 
Participant Consent  Yes 
Data Collection Point 1 Focus Group 1 
 
Pre-PBL Questionnaire  
 









Mar ‘19 - 
May ‘19 
PBL Introduction    
Researchers Journal 
Yes 
PBL Case One Yes 
PBL Case Two Researchers Journal Yes 






May ‘19 - 
May ‘20 




Post-PBL Questionnaire  
 
Focus Group 2 
 




Analyse data Data collection tools 
collated, coded and themed 
for analysis. 
No 




The research had two data collection points over the course of the 12-week PBL 
intervention. All encrypted electronic data was saved and stored on the Principal 
Investigator’s password protected computer for seven years in compliance with 
ethical procedures. 
The pre-intervention data collection of participating students took place in January 
2019.  The post-intervention stage took place directly after the PBL intervention 
had concluded, in April 2020. The teacher and students were offered the 
opportunity to reflect on their experiences of PBL over the course of the 12-week 
PBL intervention period. 
3.6.1 Teacher-researcher Journal 
I maintained a journal throughout the study. I reflected on the progression of the 
study and notable changes and events with myself as teacher and the students such 
as effective practices employed, challenges for the teacher, student resistance, 
evidence of learning and role changes, that were occurring inside and outside of the 
Physical Education classes during the PBL intervention.  
Qualitative work requires reflection on the part of the researcher, both before and 
during the research process, as a way of providing context and understanding for 
readers (Sutton & Austin, 2015). Students were asked to appraise their Physical 
Education classes on a regular basis, usually verbally at the end of a lesson. I 
reflected actively throughout the process and used the information to inform future 
lessons. Details of the students’ appraisals were documented in my journal and 
included student learning, student enthusiasm, acquisition of PBL skills, teamwork 
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and student resistance. The students' appraisals were documented immediately after 
each lesson. Journal Entry 7 is included as an example in Appendix (Appendix E). 
3.6.2 Focus Group 
As the students were under my direct supervision as their teacher, a researcher 
familiar with working in schools with teachers and students conducted both pre-
intervention and post-intervention focus groups. Bogdan & Biklen (1995) define 
the purpose of qualitative focus groups as “to gather descriptive data in the subjects’ 
own words so that the researcher can develop insights on how subjects interpret 
some piece of the world” (p. 94). The focus group intended students to discuss their 
attitudes, perceptions and experiences of PBL in Physical Education. The interview 
schedule can be found in the appendices (Appendix B). 
There were two data collection points involving a focus group in the PBL 
intervention. Initial baseline data was gathered prior to the intervention (Week 0) 
as well as one concluding focus group data collection point once the PBL 
intervention had been completed (Week 12). All participating students were invited 
to take part in the focus groups. From those who volunteered, random sampling was 
used to select students for the focus groups. Participation in the focus groups was 
voluntary. The same six students were involved in both focus groups. A semi-
structured approach was used as it allowed the interviewer to have specific 
scheduled questions (Appendix B), with the freedom to alter the questions to further 
examine certain questions or seek clarification for more in-depth exploration of 
students’ opinions and experiences. The focus group questions were designed with 
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the purpose of the research in mind and were reviewed by the researcher conducting 
the focus groups, under the supervision of my wider research team. The students 
had ‘considerable latitude to pursue a range of topics’ and shape the focus group 
content and agenda (Bogdan & Bilken, 1995, p. 94). 
3.6.3 Teacher Interviews 
As with the focus group, the same researcher conducted all teacher interviews. 
Given I was engaging with studies of the researcher conducting the teacher 
interviews, the teacher interviews can be viewed as conversations with a critical 
friend. While the interviews were semi-structured, these conversations were largely 
informal. In addition, advice and suggestions were sought and shared at various 
points. This allowed the interviewer to probe and seek explanations when necessary 
(Gillham 2000; Berg 2009). The interviews were intended for me to discuss my 
attitudes, perceptions and experiences of PBL in Physical Education. The teacher 
interviews were conducted at the same data collection points as the focus groups 
throughout the PBL intervention. A semi-structured approach was again used in the 
interviews with me as teacher to further explore any relevant data.  
 
All focus groups and teacher interviews took place in my school, were audio 
recorded and on average lasted one hour. I transcribed the audio files for analysis. 
In total the transcripted data amounted to 40 pages between the focus groups and 




An adaptation of The Course Experience Questionnaire (CEQ) (Gibbons, 2013) 
was administered to students prior to the intervention (Week 0) and after the 
intervention had concluded (Week 12). The CEQ is a recommended evaluation tool 
for PBL with respect to student perceptions and experiences (Gibbon, 2013). The 
CEQ was altered for this study to reflect the age group of the participants as well 
as to further align the questionnaire with the research questions in this study 
(Appendix C). This was done by simplifying the language for students and reducing 
the number of questions to those which reflected the aim of this study. A 5-point 
Likert scale to note responses to each question was used. The questionnaire was 
used as a triangulation tool to ensure the members of the focus group were broadly 
representative of the class group as a whole. Five short answer questions were 
added to facilitate open-ended inquiry and are detailed below.  
 
Pre-Intervention Short Answer Questions 
1. What is the purpose of Physical Education as a school subject? 
2. What do you think of Physical Education as a school subject in 
comparison with other subjects? More interesting / Difficult? 
3. What do you like about how you are usually taught Physical Education? 
4. What did you dislike about how you are usually taught Physical 
Education? 
5. Have you ever experienced Problem Based Learning? If so, what do you 




Post-Intervention Short Answer Questions 
1. What did you like about the problem-based learning format, compared 
with how you are usually taught Physical Education? 
2. What did you dislike about the problem-based learning format, compared 
to how you are usually taught Physical Education? 
3. Would you like to see this type of programme continue or revert to the 
previous programme? Why? 
4. Can this approach used by the teacher / researcher and the class be 
sustained going forward? 
5. How did the problem-based learning approach in Physical Education 
impact on your engagement with Physical Education and physical activity? 
Were you engaged more? Did you have to change the way you approached 
Physical Education? 
 
Adjusting the CEQ has been done before in the assessment of student experience 
in a PBL undergraduate setting (Harris & Kloubec, 2014). All students received the 
questionnaire at both data collection points. Completion of the questionnaire was 
voluntary and anonymised. 
The questionnaire sought to provide demographic data that would provide a context 
to understanding students’ interests, dispositions that motivated students in 
Physical Education classes and meaningfulness derived by students from Physical 
Education. Question 1 to 15 were Likert type questions. A strategy for minimising 
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respondent ambiguity and to clarify the intent of the respondent is to collapse across 
response categories” (Grimbeek et al., 2005, pg. 127). To provide generic baseline 
demographic data, I collapsed the ‘Strongly Agree’ and ‘Agree’ responses to 
convey ‘agreement’ and the ‘Strongly Disagree’ and ‘Disagree’ responses to 
convey ‘disagreement’. The response of ‘Unsure’ remains as impartial. The Likert 
scale type question responses were collapsed as my concern was to provide baseline 
data on the student group rather than the detailed intricacies of their responses.  
3.7 Data Analysis 
3.7.1 Triangulation 
An interpretive paradigm is rooted on shared meanings that could be said to reflect 
social constructions (Williamson, 2006, p. 85). Triangulation was used to explore 
these shared meanings of participants. Methodological triangulation was explored 
by adopting a variety of measuring instruments to analyse how participants, both 
teacher and students, responded to, and experienced, the PBL intervention through 
the focus groups, teacher interviews, questionnaires and a teacher-researcher 
journal. In the findings, the data is presented from the student survey first, followed 
by focus group data and then triangulated with data from myself as the teacher. 
Berg (2009) advocates that by combining several research methods, researchers can 
provide a better picture of reality, a complete range of concepts and a way of 
verifying many results. The purpose of ‘triangulation’ in this research was to obtain 
a holistic view of educational outcomes within the context of the study (Cohen et 
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al., 2011), as triangulation has importance for comparing different accounts of the 
same situation.  
3.7.2 Thematic Analysis 
O’Leary (2004) defines qualitative data as being represented through words, 
pictures, or icons and analysed using thematic exploration. Braun & Clarke (2006) 
define thematic analysis as “a method for identifying, analysing and reporting 
patterns (themes) within data” (p. 79) and suggest that thematic analysis be 
considered as a foundational method for qualitative analysis. Miles and Huberman 
(1994) suggest a framework involving a three-/four step process including data 
reduction, data display and drawing, and verifying conclusions. Within this process, 
Cohen et al.’s (2011) 12 steps for generating meaning from transcribed and 
interview data are applied involving counting frequencies of occurrence, noting 
patterns and themes, seeing plausibility, clustering, making metaphors, ‘unpacking’ 
ideas, clarifying key concepts, factoring, identifying and noting relations between 
variables, finding intervening variables but ultimately building a "logical chain of 
evidence - noting causality and making conceptual/theoretical coherence" (p. 283).  
To begin with, the audio data gathered from focus groups and teacher interviews 
was transcribed using Microsoft Word. The transcribed audio data, questionnaires 
and teacher-researcher journals were collated. I then read through the transcripts, 
noticing initially isolated and patterned occurrences which produced codes through 
data reduction. This initial open coding involved the identification of topics, issues, 
similarities, and differences that were revealed through the participants’ narratives 
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and those interpreted by the myself (Sutton & Austin, 2015). These involved 
frequently used words or phrases that emerged from the data. For example, 
“Learning” emerged frequently throughout the data. This overarching code was 
then broken down into coded properties such as “Students’ Previous Experiences 
of Learning in Physical Education”, “Teacher-Researcher’s experience of Teaching 
and Learning”, “Learning using PBL”, “Presentation of Learning and Practice” 
“Demonstrating Learning Outcomes”. Open coding was repeatedly implemented 
throughout the data analysis as new codes and categories emerged and older ones 
were collapsed and recoded as data display became more synthesized. More 
focused descriptive codes were then used to identify and group interesting 
statements or events (Charmaz, 2014). For example, “Promising Perceptions and 
Experiences of SCPE”, and “Connecting Learning to SCPE”. In order to develop 
the overall themes, comparative analysis was implemented. Using student and 
teacher data, I compared incident against incident for similarities and differences, 
with incidents found to be conceptually similar to previously coded incidents given 
the same conceptual label and gradually elaborated and brought into variation 
(Strauss & Corbin, 1998) (e.g., “Challenges for students” and “Challenges for the 
teacher-researcher” became “Challenges Encountered”. This led to the final 
drawing together of codes to present the overall thematic findings in a coherent way 
that reflected its significance and meaning in relation to the theory and literature 
and allowed me to verify and draw appropriate conclusions (Scanlon, MacPhail, & 
Calderon, 2019) (e.g., “Prior Perceptions and Experiences of Physical Education, 
SCPE, and PBL” and “Putting PBL into Practice”). These significant findings were 
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highlighted under each theme and expanded upon with further discussion to further 
consider the process of implementing PBL in Irish Physical Education and to  
understand how the pedagogy assisted in constructing and shaping learning within  
the SCPE curriculum. 
 Table 5: Examples of codes during the coding process (Charmaz, 2014) 
 Coding Process (Charmaz, 2014) 
Initial coding (examples) 
- Students previous experiences 
- Students previous experiences with teacher-researcher 
- Group Work 
- Students as Peer Teachers 
- Future expectation of PBL 
- Preferred instructional strategies to Physical Education 
- Changes to Role of the Teacher 
- Link with students’ lives outside of school 
- Students developing PBL Skills  
- Challenges for Students in engaging with PBL  
- Teacher’s approach to learning 
- Teacher’s assessment of learning 
- Teacher Concerns 
- Effective Practises utilised by the teacher 
- Inclusiveness of PBL approach 
Focused coding (examples) 
- Student Learning and adaptation to PBL 
- Challenges for Students in engaging with PBL 
- Students and Teachers Observations of Changes  
- Students appreciation of local physical activity events 
- Students perception of sustainability of PBL approach 
- Students need for scaffolds  
- Sustainability of a PBL approach in teaching Physical Education 
Theoretical coding (examples) 
- Prior Perceptions and Experiences of Physical Education 
- The Inferior Status of, and Frustrations with, Physical Education 
- Learning in SCPE through PBL 
- Impact of PBL on teacher-researcher and SCPE students 
- A Physical Education environment for all 
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Incidents and obstacles which challenged me to establish the trustworthiness of the 
study are explained in the next section to demonstrate my honest commitment to 
both the data analysis and wider research process. Examples of the three phases of 
the coding process; initial, focused and theoretical are also provided previously in 
Table 5.  
3.8 Trustworthiness 
Truthful accounts of research are established by ensuring meaningfulness and 
trustworthiness (Mishler, 1990) of reporting. Qualitative researchers consider that 
dependability, credibility, transferability and confirmability, as trustworthiness 
criteria, ensure the rigour of qualitative findings (Anney, 2015). Each of these 
criteria is explained in detail below within the context of this study. 
3.8.1 Dependability 
Dependability involves participants evaluating the findings and the interpretation 
and recommendations of the study to make sure that they are all supported by the 
data received from the informants of the study (Cohen et al., 2011). Proponents of 
dependability in qualitative research encourage the use of an audit trail as a viable 
option to establish dependability. An audit trail involves an examination of the 
inquiry process and product to validate the data, whereby a researcher accounts for 
all the research decisions and activities to show how data was collected, recorded 
and analysed (Anney, 2015). In order for an auditor to conduct a thorough audit 
trial, the following documents should be kept for cross-checking the inquiry 
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process: raw data, interview and observation notes, documents and records 
collected from the field, test scores and others (Guba & Lincoln, 1982). I have 
strived to give a rich-thick description detailing all the research decisions and 
activities to show how data was collected, recorded and analysed. 
3.8.2 Credibility 
Credibility establishes whether or not the research findings represent plausible 
information drawn from the participants’ original data, and is an accurate 
interpretation of the participants’ original views (Guba & Lincoln, 1982). Strategies 
to ensure credibility include triangulation, prolonged engagement and persistent 
observation. Triangulation has been discussed previously. In relation to prolonged 
engagement and persistent observation, findings suggest that the researcher’s 
extended time in the field improves the trust of the respondents and provides a 
greater understanding of participants ‘culture and context (Leech & Onwuegbuzie, 
2007). I had over four year’s prior experience with the students through informal 
observation as well as previous experience teaching the class group. As such, I 
understood the regular behaviour, abilities, aptitude and attitudes of the student 
group. I also had an in-depth insight into the context of the study. I had developed 
a trusting rapport with the students prior to the commencement of the study 
(reported in the findings chapter) and was in a position to see if there was any 




Transferability refers to the degree to which the results of qualitative research can 
be transferred to other contexts with other respondents (Bitsch, 2005). When the 
researcher provides a detailed description, known as a rich thick description, of the 
enquiry and outlines how participants were selected purposely, it facilitates 
transferability of the research. Clarity on practice and process of methodology is 
vital (Braun & Clarke, 2006) to ensure trustworthiness (Haverkamp & Young, 
2007), to allow for the evaluation of research and for comparison with other studies 
on the same topic. I kept in mind that insufficient detail can impede other 
researchers conducting related projects in the future (Attride-Stirling, 2001). As 
such, I endeavoured to include all manner of details relating to my paradigm 
(Mackenzie & Knipe, 2006), as well as share an extensive set of details concerning 
methodology and context. I have provided a step by step account of how I prepared 
the PBL intervention, allowing future researchers in this field of study to replicate 
my research conditions as close as possible. I have included a rich-thick description 
of the setting, participants, strategies, activities, data collection and data analysis 
incorporated in this study. 
3.8.4 Confirmability 
Confirmability refers to the degree to which the results of an inquiry could be 
confirmed or corroborated by other researchers (Baxter & Eyles, 1997). Studies 
suggest that confirmability of qualitative inquiry is established through an audit 
trail, reflexive journal and triangulation (Guba & Lincoln, 1982; Bowen, 2009). As 
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the presence of an audit trail and triangulation have been previously highlighted, I 
explain the use of a reflexive journal. A reflexive journal is a strategy through which 
the researcher is required to include all events that happened in the field and 
personal reflections in relation to the study. In this research a full in-depth teacher-
researcher’s journal was kept and documented the research process. An example 
journal entry is included as an Appendix (Appendix E). The journal is triangulated 
with all alternate data collection tools, i.e., questionnaires, student focus groups and 
teacher interviews, to corroborate the account of events documented.  
3.8.5 Researcher Bias 
The researcher’s role is critical in qualitative research as it is the researcher who 
makes meaning from the data, who interprets the data and ultimately who makes 
the world visible to others (Denzin & Lincoln, 2011, p. 3). As soon as my study 
began, I understood the importance of providing a balanced and accurate account 
of this study. I realised my encounters with PBL prior to this study had me wishing 
for PBL to have potential as an instructional strategy within post-primary Physical 
Education in Ireland. I was aware of this bias and, through peer-review with my 
supervisors, ensured I monitored and reflected on my bias throughout the process. 
A researcher conducted both focus groups and interviews to remove any potential 









The research findings are based upon analysis of data collected throughout the 
stages of this study. The findings are detailed sequentially through the three stages: 
prior to the Problem-Based Learning (PBL) Intervention, during the PBL 
Intervention and at the conclusion of the PBL Intervention. The Pre-Intervention 
findings identify prior perceptions and experiences of Physical Education and PBL, 
the Mid-Intervention findings presents data around enacting PBL, while the Post-
Intervention findings highlights the overall impact of PBL on Senior Cycle Physical 
Education framework (SCPE) teacher and students. Through this description the 
changes in views and practice that occurred at each stage of the study are 
highlighted.  
Questionnaire data provided a context for the reader with respect to the weighting 
of the content presented and can be found at the end of this section.  
4.2 Pre-Intervention Findings: Prior Perceptions and Experiences 
of Physical Education, SCPE and PBL 
4.2.1 The Inferior Status of, and Frustrations with, Physical Education 
Teachers and students acknowledged the inferior status of Physical Education prior 
to the implementation of SCPE and the PBL intervention. Notably, students' 
perceptions of Physical Education differed significantly from other school subjects 
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they had experienced during their time in post-primary education. The importance 
of Physical Education as a means to keep fit and be involved in sport was 
appreciated by Kate. However, students perceived Physical Education as less 
important than other subjects. Due to the lack of homework and no examination 
associated with Physical Education, students viewed Physical Education lessons as 
a break from the more academic focus of other school subjects. Related to this, they 
observed differing interests in Physical Education compared to other subjects: 
“academic students would rather like to be studying or spend the hour studying” 
(Síle); we’re doing the leaving cert [certificate] so there’s enough kind of stress 
with that” (Kate). Síle also observed how other subjects and school events were 
given precedent at the expense of the frequency of Physical Education lessons.  
Observing a perceived lack of structure in lesson planning for Physical Education 
in comparison to other subjects led Jack to comment that less emphasis was put on 
Physical Education. I agreed that Physical Education was perceived differently by 
students in relation to other school subjects: 
“I’d say there’s a mixed view of PE in the school… from the students' view they 
could be kind of irritated from the organisational side…the school is quite 
academic…until this year it had been viewed as a kind of part subject or not 
kind of at a level with the other subjects.” 
Frustrating experiences with Physical Education had been regularly encountered, 
with levels of engagement and participation varied, particularly amongst girls: “You 
see people in the class, usually girls in the class and they don’t really have an 
interest in being there” (Kate). This was due, in part, to the repetitive nature of 
62 
 
learning activities and structures that allowed boys to dominate activities: “It just 
gets so boring” (Kate); “You’re in classes dominated by boys, all they want to do 
is soccer. Like girls – some of them don’t want to play” (Síle). The students 
highlighted the practical challenges that related to their experience of Physical 
Education given the school’s facilities. Having to access an off-site facility added 
to the frustration experienced by students, and often negatively impacted students’ 
motivation: “I’m not really like motivated to get changed and walk in the rain” 
(Jack); “We have to bring our gear in the mornings, and we miss out on lunch 
because we’ve to change for PE.” (Síle). I also noted how the provision of Physical 
Education at the school was “slightly curtailed with facilities”. 
4.2.2 Promising Perceptions and Experiences of SCPE  
Students reported that their early SCPE learning experiences with myself as the 
teacher had not been the same as their previous experiences in post-primary. Jack 
acknowledged my ability to organise and communicate with students: “It’s like 
structured…everyone knows at the start like what to do, how to set it up… we’re 
not wasting time at the start we can get the maximum amount of PE”. I noted 
deliberately planning “certain activities to expose students to the learning outcomes 
and then again discussion midway through and at the end”. This had contributed 
to students’ increased learning and provided students with more prominent roles 
and responsibilities: “the way we learned was different to how I’d anyway learned 
PE before…he kind of teaches it differently every week”; (Kate); “we’re in group 
work and then other times we’re all in the class group together” (Róisín); “You 
don’t have to sit by yourself and do the whole project by yourself like your friends 
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can help you” (Joe). Students engaged in more peer-teaching exercises and found 
these to be valuable learning experiences: “You learn better by having to learn it 
yourself and then having to teach it to someone else as well how to do it” (Síle); 
[Peers] show you how to hit the shuttlecock and show you how your form should 
be so everyone’s kind of on the same level” (Róisín). Although largely informal, 
assessment practices such as feedback, observation, and questioning were more 
common practice in comparison to previous experiences: “We’re given likes sheets 
as well and it was all like steps one to six and we’d to put them in order” (Síle); 
“listening to things the students said in terms of how the module went…there was 
a quiz midway through…just to check their understanding of the rules… other than 
that just their kind of enthusiasm and their application in the final event” (Teacher-
researcher). While I was observant and provided regular feedback, I was not 
perceived by the students to be overly strict: “[He’s] not looking over your shoulder 
the whole time either, there’s no pressure” (Joe). Positive student relationship 
developments were also acknowledged; “I’ve gotten friends with people… one of 
the girls, we were both really bad at Badminton and we learned together and now 
we’re really close” (Jack). I described the class as “a great group, a very well-
balanced group” (Teacher-researcher) while it was noted that I was “really calm” 
(Kate) and “patient” (Éadaoin). 
4.2.3 Previous Encounters and Experience of PBL 
PBL had not been a direct feature of my pedagogy or the students’ learning 
experiences in schooling in general. Students reported that while they had never 
directly experienced PBL in a formal way, they had encountered elements of what 
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they viewed PBL to be unbeknownst to themselves during their time at school: “We 
probably have experienced it, but we probably didn’t know that’s what it was” 
(Kate). Students alluded to elements of problem-solving they had experienced in 
other subjects such as Maths, Home Economics and History: “if you were say a 
person in history, what would you have done in this situation” (Kate); “Maths is 
obviously like problem solving but it would be by yourself” (Jack). The students 
highlighted that most class problem-solving activities concerned attaining higher 
grades in assessments: “you’d have to say what you’d have to say to get the full 
marks” (Jack). I had no previous experience of formal direct engagement with PBL 
as an instructional strategy. My exposure to PBL amounted to observing PBL 
tutorials in a local university, enquiring about PBL experiences from students and 
faculty of the university course observed and from associated literature: 
“I observed two tutorials in [University of Limerick Graduate Entry Medical 
School] (…) and just what I think about from there is just the highly motivational 
climate that the (…) or atmosphere that was in the class. Students really seeking 
answers, critical thinking, kind of problem-solving skills and just a safe place 
for students to ask questions and to challenge themselves that bit more (...) just 
that highly charged learning environment that seems to have a place for 
everyone” 
My motivations for undertaking the PBL intervention and engaging with the 
research process were firmly rooted in self-development and seeking to find a 
pedagogy to enhance learning in Physical Education: “I hope to develop myself as 
a teacher by means of upskilling myself to become a facilitator of Problem Based 
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Learning”. I believed that PBL was an instructional strategy that could act as the 
motivational catalyst to achieve a more equitable and transformative teaching and 
learning environment:  
“I hope to achieve a more motivational and higher setting for [students] to learn 
PE…a deeper understanding of the learning outcomes…for them to take more 
ownership and to direct the class and the classes and the lessons and decide 
what they want to do. I’m excited about it really striking a note with the students 
and them fully engaging in it” 
At the same time, I had concerns prior to the intervention taking place, including a 
lack of experience in teaching and learning through PBL: “I felt uneasy about 
encountering the unknown and I was concerned I had little experience in 
facilitating or even observing PBL in action” (Teacher-Researcher, Week 1). 
Another concern was that the PBL cases I devised might not appeal to students: “I 
am very concerned that the students won’t be hooked by the problems…it could 
become a long two to three weeks or however long we spend on the cases”. I also 
expressed concern over how assessment would be done, positing that the final 
solution presented by students to each problem case would be the true reflection of 
student attainment of knowledge and reaching learning outcomes: “The solutions 
that the students arrive at will show have they acquired relevant 
information…Have they showed understanding of the learning outcomes based on 
their proposed solutions to the problems given?”. While concerns existed, overall 
I was confident I would be capable of implementing PBL and assessing if students 
had reached the associated learning outcomes of each PBL case. 
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4.3 Mid-Intervention Findings: Implementing PBL 
4.3.1 Changes to Practice  
Both the students and I observed changes to practice and presentation of SCPE 
content through implementing a PBL approach; “It was different. We’ve never done 
something like it before” (Síle). In particular, students observed a shift in practice 
from a lecture-didactic approach which allowed them increased opportunities to 
develop their problem-solving skills: “Normally you’d be in class and you’d ask 
the teacher about something whereas now [in Physical Education lessons] I’d go 
and try and figure it out myself” (Róisín); It’s not like the teacher is standing up 
there telling you like this, this and this. You’re kind of like figuring it out” (Joe). I 
also observed a shift in my role as teacher to be viewed more as a facilitator: 
“Students seemed to only resort to my guidance if they had reached a split in group 
consensus - at which point I was elicited to become the deciding vote” (Teacher-
Researcher, Week 3).  Students continued to be “attentive in searching for and 
finding the information themselves” (Teacher-Researcher, Week 5).  I was less 
didactic and a critical friend for students in their planning and enacting of the 
proposed solutions to the PBL cases.  As the end of the PBL intervention 
approached, I felt detached from my previous practice as a teacher: “Students still 
sought me for advice and to be a sounding board for their ideas which kept my 
overall feeling as facilitator intact but otherwise I was very much a regular part of 
the group” (Teacher-Researcher, Week 11). During my final reflections, I outlined 
how students were regularly “given a problem with little to no help or information 
insufficient to solve the problem” and noted that students “enjoyed being 
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challenged in that way”. This meant students “had to go and search for and use 
each other’s experiences and knowledge to solve the problem”. 
PBL allowed for students to work together more inclusively: [Students] that aren’t 
into Physical Education were able to get more involved… it's good that it involves 
everyone in that way” (Kate); “If you’re all in different groups that you don’t 
normally hang around with say, they have different opinions then you would 
whereas your friends would just go with your idea” (Jack), “It was also very 
encouraging to see some students consult with fellow students and also myself as a 
teacher on new information they had discovered” (Teacher- Researcher, Week 5). 
This, in turn, increased opportunities for students to take ownership of their learning 
in Physical Education lessons. Through discussion stages of the PBL process, I 
allowed for students to have a greater say in directing lessons and learn from each 
other, something that was not typically an option in Physical Education or other 
subjects: “It's nice the way he asks like because you can’t ask that in any other 
classes because there’s a set way but for PE there isn’t” (Jack); “You’re more 
inclined to listen to what your friends have to say…it's a different voice” (Síle). As 
the PBL intervention progressed, students developed an interest in attempting new 
roles and responsibilities as students adjusted to PBL; “you’re getting more 
comfortable with trying out new things [because] you have already seen how other 
people have done it” (Síle).  More time was allocated for debrief at the end of 
lessons to explore learning outcomes: “At the end where we all like bring our points 
together. Everyone will talk about what they found from the task” (Jack). The 
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students relied on the teacher, but during the PBL intervention I reported how I 
reciprocated that trust in students: 
“I was confident in the students' preparation for the final event, I was also aware 
that certain elements of the lesson were outside of my control. I felt I was placing 
trust in the students and their problem-solving abilities” (Teacher-Researcher, 
Week 12). 
The implementation of PBL also led to students adopting greater roles of 
responsibility. Students acknowledged that the freedom of choice in PBL, as an 
instructional strategy, allowed them to choose roles and responsibilities they 
believed would suit them. The students gradually adjusted to the PBL approach and 
began to share the workload associated with the PBL Cases; “students delegated 
roles which showed effective use of group work” (Teacher-Researcher, Week 4): 
“There was a clear delegation of roles and responsibilities and the students 
exhibited examples of seeking help and self-direction in meeting their own personal 
objectives within their groups overall goal” (Teacher-Researcher, Week 10).  As 
students progressed through the PBL Intervention, students witnessed classmates 
undertaking roles that would not have been immediately attractive to them. I 
observed the students becoming empowered as the PBL intervention progressed; 
“it’s nice to see a different group of students find a role they could fulfil in the PE 
class” (Teacher-Researcher, Week 3); “students took ownership of their role and it 
was clear that they felt an element of pride in doing that” (Teacher-Researcher, 
Week 11).   
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4.3.2 Learning in SCPE through PBL 
Learning in SCPE through PBL is presented first through an example from the PBL 
intervention, students attaining learning outcomes related to Problem Case One, 
and subsequently in general terms from the PBL intervention as a whole. 
In dealing with Problem Case One the students were able to identify the context of 
the problem and what was required of them; “It was about a man in the Great 
Limerick Run and we had to figure out why he couldn’t finish it (the race)” (Síle). 
The teacher acknowledged that founding PBL cases upon local physical activity 
initiatives was central to grabbing students’ attention within the PBL Intervention; 
“In designing the problem case from the learning outcomes based on the school 
community, the problem created had added an extra layer of interest and something 
the students could relate to” (Teacher-Researcher, Week 3). Owing to this, the 
students responded positively to the Problem Case. This differed from students 
previous Physical Education lessons and sparked students' motivation in solving 
for the Problem Cases as they were founded upon; “There was never group work 
in PE where [students had to] go off and figure out why this guy couldn’t finish a 
marathon. It's kind of cool, I thought it was interesting” (Kate). PBL Case One was 
based around a mass participation running event with direct involvement from the 
school community. According to the teacher, the students became intrinsically 
motivated to solve the PBL case; “most students had a relation or close friend / 
acquaintance who were preparing to partake in the event while one student’s father 
is heavily involved in organising the event”. In addition, “many of the school staff 
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[were] participating in the event as part of the relay event and the run actually 
passes right by the school”. 
Learning thereafter took place through social interaction; “we all had to read the 
same piece but each group member would focus on one part so it wasn’t too much 
work. Then, we all came together and would speak about what we found so it wasn’t 
too overloading” (Síle). Each student would assume specific roles; “so for the 
writing part someone would just take charge and someone would be writing and 
then some people would be putting in their ideas” (Kate); “my group was doing the 
route, so we had to figure that out and then some people had to figure out his diet 
(Kate). The students and teacher “wrote up all our points that we thought up 
together and we evaluated” (Joe). This element of PBL was viewed positively by 
students as the class group and teacher became partners in learning; “we were all 
kind of learning together” (Kate). The students found that this element of the PBL 
approach highlighted gaps in their own understanding of concepts as “you thought 
you knew ... where you actually didn’t” (Joe). The students met the learning 
outcome (LO) 11 of the Health-Related Physical Activity curriculum model of the 
SCPE framework: “Plan a physical activity programme designed to enhance 
health-related physical fitness for an individual with an activity profile different 
from their own” (NCCA, 2017b, pg. 20), through social collaborative learning; 
“Yeah, and then we knew what a runner is meant to do before a marathon but not 
even just the day before but in the long run before it. And then, we all came together 
and we shared our ideas with the class. We did a presentation on it.” (Kate)  
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Students were required to conduct research into their assigned learning areas of the 
Problem Cases; “some people had to figure out his diet so you’d to look that up” 
(Jack). Joe felt stimulated by the research element underpinning PBL cases and in 
response to PBL Case One; “it’s not just you’ve to run and then you can do a 
marathon, it’s all the background stuff. Stuff we never knew before” while Síle 
focused on the problem-solving; “So we’d to, like, go back and read it and figure 
out what he [PBL Case One subject] had done wrong [in his preparation]”. As the 
teacher outlined, during the PBL students were facilitated to employ self-directed 
research; “the students had to search for what is real and what is valid information 
or for what is peer-reviewed or scientifically proven”. The teacher felt that students 
were challenged as a result to use critical thinking as students “would question the 
information they were given” instead of accepting everything they read to be true. 
The teacher suggested that students became vigilant in respect of information 
sources as a result of the PBL Intervention; “the students became more aware of 
their surroundings and where they could go to access valid information”. In 
reaching LO 19, students realised that their own diet would have to align with their 
physical activity goals; “You have to eat properly and eat properly the day 
beforehand as well” (Síle). PBL, in the teacher's mind, provided students a 
connection between the learning outcomes and their own lives; “students began to 
understand the rationale behind much more of their schooling through the problem 




In general, throughout the PBL intervention, both students and I demonstrated and 
described learning outcomes which aligned with the SCPE framework. Students 
highlighted that course content became interesting in conjunction with an enjoyable 
atmosphere in which participants experienced learning; “everyone learned 
something new in a PE class” (Kate). Students offered that the problem-solving 
nature of PBL cases added to the enjoyment during the PBL intervention; “it made 
[learning content] even better because you wanted to figure out why” (Éadaoin). 
Coupled with increased student ownership of which stemmed from the PBL 
approach, students had to solve for the PBL cases themselves; “it was independent 
learning so you’re doing it for yourself” (Éadaoin); “We got a lot of independence 
from it because we were kind of given the start and how to start it but we had to do 
the rest of it ourselves. We had to become used to having things done ourselves and 
not be just handed down what you have to do” (Síle). Students cited the increased 
opportunities to make decisions related to their learning as welcomed new 
conditions with direct correlation to their future; “We just know it's going to benefit 
us in the future, especially with independence” (Síle). Joe offered that the 
introduction of problems and projects afforded greater meaning to student learning; 
“you know why you’re doing it [PBL] as well” (Joe). Students believed content 
learned in Physical Education lessons could inform practice and physical activity 
in their daily lives as students; “you can bring [course content covered] into other 
sports as well that you do outside of school” (Joe).  
Students offered praise for PBL as an instructional strategy. Students examined 
learning outcomes in a variety of ways; “We learned how to analyse things as well 
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instead of just reading it” (Jack); “finding information you need to find” (Éadaoin); 
“You had to see the different points in between” (Jack).  Students became more 
accustomed to the PBL intervention as it progressed; “students recognized the need 
to develop multiple solutions (…) I overheard more than one group highlighting 
this” (Teacher-Researcher, Week 3). The students generated many suggestions and 
interpretations that benefited the class group that I could not have predicted, and 
led to links with future PBL cases and content previously covered in Physical 
Education and other school subject lessons; “students also pointed to LO’s 
(Learning Outcomes) I hadn’t considered. One in particular, supplements used in 
marathon events, touches on a topic will be meeting in a later case and shows 
evidence of spiral learning” (Teacher-Researcher, Week 4). This was evident 
throughout the PBL intervention as I reflected midway that: 
“Students derived various potential solutions to the problem which I never could 
have foreseen. I was enthused by students' creativity. Students were especially 
cognisant of cross curricular links and had a greater insight into how PE 
activities could incorporate areas of other subjects, probably more so than 
teachers. Students also included elements of other subjects they wanted to have 
part of an activity so it was almost like students got to create an activity around 
the school subject areas they enjoy” (Teacher-Researcher, Week 7) 
The process of group discussion in PBL presented the students with opportunities 
to learn from each other. Jack described how content was acquired through 
collaboration in Physical Education lessons delivered through PBL; “we were 
learning from other people and like “Oh, when I was training they did this” so like 
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they’d be talking about your man but like you’d be learning it for yourself”. Kate 
added the need to “learn to compromise” as a key learning point as “you have to 
do that in life anyway”. The students found regular interaction in debate with 
groups was positive and helped students adjust to small group learning; “once you 
do it more and more it becomes easier” (Síle). When asked if I felt the PBL 
intervention had impacted on learning in my Physical Education lessons, I felt that 
students had retained a similar amount of content, and that cognitive and 
psychomotor learning outcomes had not increased. However, I observed the way in 
which the students communicated with each other and experienced learning had 
changed significantly; 
“I don’t think they learned any more or any less but I definitely think they 
learned the content differently” 
4.3.3 Challenges Encountered 
While the PBL intervention led to changes in practice that aligned learning with 
SCPE outcomes, the process was not always straightforward for both the 
students and I. This was especially the case in the early lessons as we first 
encountered the PBL approach. Both the students and I acknowledged that time 
was a significant challenge associated with a PBL approach. The students 
highlighted an instance in which the entire class was engaged with a written PBL 
activity: “one day [PBL learning activities] did take like the whole class [time] 
to do” (Kate); “spent a bit too long on the one about” (Jack). This resulted in 
the positive differential between Physical Education lessons and other subjects 
being forsaken: “If it takes the whole class to do the writing part. That’s just so 
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annoying. You get one PE class a week and then you’re like, it's the same we 
could have just gone to a classroom” (Kate). To afford an opportunity for PBL 
in Physical Education the actual time on being physically active was reduced; 
“the students had very little physical activity time as I did not want to disrupt the 
students during their time dealing with the problem case” (Teacher-Researcher, 
Week 3). I felt time pressure in fostering an environment that was conducive to 
PBL as an instructional strategy. The students highlighted the need to find a 
sustainable way to incorporate PBL that included physical activity; “instead of 
sitting down and doing it on a piece of paper” (Éadaoin). The time allotment 
required of a PBL approach demanded much preparation of the teacher; “I had 
to be creative ... to engage students and then get [the students] thirty minutes of 
physical activity related to the problem”.  I consistently reiterated that the 
reduced physical activity time during the PBL Intervention lessons was a 
challenge; “it goes against [my] instinct as a PE teacher” (Teacher-Researcher, 
Week 4) and forced me to question whether the time allotted to SCPE is 
sufficient to include PBL.  
I noted a level of student resistance to PBL as an instructional strategy. The 
students identified that experiencing conflict within their groups was a 
significant challenge; “Not being able to agree with your group” (Síle). This 
was observed among a minority cohort of male students who were physically 
literate, able, and sporty. The students in question were vociferous, whom I 
described as “dominant students who remained oblivious or in some cases 
completely unperturbed by the differing opinions of sometimes the rest of the 
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group as a collective” (Teacher-Researcher, Week 3). The students reported that 
having to work with resistant students was difficult and on occasion resulted in 
conflict and compromise; “so annoying like. Some people don’t compromise and 
then sometimes you end up just giving someone their way because it's just 
easier.” (Kate).  I noted this feature of behaviour from the resistant students 
throughout the PBL Intervention; “there was much conflict when students had 
to choose the best solution (...) tensions heightened visibly” (Teacher-
Researcher, Week 3). However, I also found as the PBL Intervention progressed 
that the frequency of conflict incidents subsided; “students had managed to 
reach a compromise in many groups while incorporating ideas from many if not 
all group members” (Teacher-Researcher, Week 8). The resistant students 
represented students who were suited to the previous structure of maximum 
physical activity time, and games, in Physical Education lessons. Some students 
who believed they were more suited to the previous system were not pleased 
with the reduction in physical activity time in Physical Education lessons; 
“students reacted positively to PBL but were unwilling to give up their physical 
activity time to solve problems instead” (Teacher-Researcher, Week 4); “the 
main resistance I found was students who had become accustomed to a full class 
of physical activity that was now being reduced by fifty per cent and they did not 
respond well to it. They wanted to be moving, to be active, to be engaged in 
whatever topic or that we were doing at the time. They wanted to be up and 
running really” (Teacher-Researcher, Week 12). This further emphasised for me 
the need to facilitate opportunities for physical activity within Physical 
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Education lessons to help students adjust to a PBL approach, while also making 
time for students to encounter and progress through the PBL cases.  
I highlighted how the students suffered from my initial enforced facilitator role and 
needed more direction. Insufficient scaffolds and / or bridging exercises were 
included to facilitate students progressing through the PBL process seamlessly. 
Participating in scaffolding tasks was seen as a positive feature of Physical 
Education lessons which improved students' understanding and enjoyment; 
“[scaffolding exercises] help you kind of decide what you’re doing so you get more 
enjoyment out of that” (Éadaoin). The structured PBL process scaffolding exercises 
was appreciated by students which led to “more constructive criticism” (Kate) in 
which the teacher “wouldn’t critique us [the students] he’ll show us [them] how to 
change'' (Joe). The increase in feedback facilitated by the PBL approach was 
viewed as necessary to develop by students. Students identified the need for 
feedback; “Feedback is how you improve. It's good” (Kate). The scaffolding 
exercises employed in the PBL approach provided the ideal opportunity to engage 
with students on an individual and group level. As a result, teacher-student 
relationships and students' perceptions of learning and Physical Education 
improved.  
From my perspective, creating and establishing scaffolding was a challenge when 
implementing PBL. I believed that the scaffolding was insufficient in my initial 
lessons during the PBL Intervention: 
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“An element of documenting more in-depth progress of students would yield 
rewards in student learning especially deep learning as it would involve the 
students self-evaluating a bit more and realising / labelling what they have 
achieved and their progress” (Teacher-Researcher, Week 3) 
I noticed a consequence of the lack of scaffolding early in the PBL Intervention; 
“some examples of student groups overlooking basic information provided”. I 
detailed the notable increase in preparation time the PBL Intervention scaffolds 
demanded. Although students had engaged with the PBL Cases initially I constantly 
felt there was a possibility students could drift off task and lose momentum; “the 
[PBL] cases could still fail and are by no means guaranteed to be successful”. I 
highlighted the need for structure and scaffolding to counter such a scenario; “a 
little bit more structure and guidance by maybe mapping out exact stages students 
should go through is necessary” (Teacher-Researcher, Week 6).  
 
4.4 Post Intervention: Impact of PBL on teacher-researcher and 
SCPE students 
4.4.1 Positive outlook for PBL 
The students expressed enjoyment for PBL as an instructional strategy: “[PBL is] 
kind of cool, I thought it was interesting” (Kate); “It's not like the teacher is 
standing up there telling you like this, this and this. You’re kind of like figuring it 
out” (Joe). Students found the content covered in the PBL cases attracted their 
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attention; “it’s stuff that you wouldn’t really think about normally but can be 
interesting to understand” (Kate). This led to greater engagement from students, 
especially students who previously had not shown interest in Physical Education, 
and an enhanced learning environment; “There was a sense of excitement and 
enthusiasm amongst students in searching for a solution (...) I noticed greater 
involvement from all students (students who wouldn’t enjoy the practical element 
[of Physical Education lessons] as much) as they were eager to share their previous 
experience and give their thoughts on solving the problem at hand” (Teacher-
Researcher, Week 3).   
The student group reported the more inclusive Physical Education environment 
fostered through PBL that especially benefited students who previously could not 
access or did not want to access Physical Education lessons; “everyone is getting 
more involved with the PE” (Éadaoin); “students that aren’t into PE were able to 
get more involved” (Kate). This was as a result of the PBL Intervention focusing 
on learning outcomes rather than physical literacy; “because it's more creative and 
academic rather than sporty” (Róisín). I reflected early in the PBL Intervention 
that I, as teacher, was enjoying teaching through PBL as the instructional strategy 
allowed me to facilitate students control over their own learning and the way the 
students dealt with me was somewhat different in a positive way; “I actually 
enjoyed the lesson as much as any (...) students took complete ownership over their 
solution and [I] had very little to do in terms of eliciting answers from students. A 
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few times the students ushered [me] from their groups as they said [my] questions 
were slowing them down” (Teacher-Researcher, Week 4). I documented in Week 
7; “students had many questions for [me] on the walk back to the school after the 
lesson and students seemed thrilled to be given such an opportunity to be creative” 
(Teacher-Researcher, Week 7). Students showed their enthusiasm through 
application to their PBL case solutions; Students were eager to progress their case 
solution (...) it was clear [students] were becoming competitive with the other 
groups” (Teacher-Researcher, Week 8). In addition, students self-confidence and 
improved as well as teacher-student relationships; “I had some very enjoyable 
interactions with students (...) students visibly grew in confidence, especially those 
that would not be considered ‘sporty’ or who wouldn’t usually participate with such 
enthusiasm” (Teacher-Researcher, Week 10). In Week 12, during the final Physical 
Education lesson of the PBL Intervention, I encapsulated the students’ enthusiasm 
for the PBL Intervention; “the students expressed enjoyment and fulfilment from 
organising the event and also gratitude for being given the opportunity [and] had 
shown eagerness to prove themselves and to ‘show off’ their work” (Teacher-
Researcher, Week 12). The pride the students were taking in their own learning and 




4.4.2 Link to life outside school 
Students appreciated the different angles of PBL cases which forced them to 
analyse course content from differing perspectives; “we learned how to plan an 
event and then do it as well. So you get both sides of it which is good” (Kate). Síle 
highlighted her appreciation of the real-life element of PBL cases and felt this 
impacted her motivation to participate as she highlighted PBL cases revolved 
around events that were “actually going to happen”. Joe felt stimulated by the 
multi-faceted underpinning of PBL cases and in response to PBL Case One 
described his realisation that “it’s not just you’ve to run and then you can do a 
marathon, it’s all the background stuff. Stuff we never knew before”. The 
“background stuff” was also a source of motivation for Éadaoin who acknowledged 
“it's like stuff you wouldn’t have done before but you have to do the research for it. 
You have to look into it”. This enabled students to empathise with their teacher; 
“usually the teacher has to plan it [an event] so now you get to see what actually 
goes into planning an event or whatever” (Kate). The students viewed this change 
as worthwhile and positive; “you would have much more appreciation for [content 
learned]” (Síle); “it's always the teacher doing it so it's good to experience” 
(Éadaoin). 
In experiencing the behind-the-scenes work for teachers of organising an event, 
Síle said; “You doing it yourself you actually see yourself how much effort the 
teacher went to doing it. Even if it's not the best, it took them [the teacher] a lot of 
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work so you kind of like appreciate it more” (Síle). Post Intervention, I detected 
that students had developed “a greater awareness of how Physical Education 
relates to their lives’ outside of school'' through the PBL Intervention. I believe that 
a certain empathy developed across the students. As an example, I noted in PBL 
Case One how students analysed the event from multiple viewpoints of key 
stakeholders such as participants, event managers and strength and conditioning 
coaches and, as a result, grew to appreciate the magnitude of the event. 
 
4.4.3 A Physical Education environment for all 
The students found that PBL as an instructional strategy in Physical Education 
lessons was more inclusive and catered for all students; “Yeah some people in the 
class are not sporty and that’s fine but like they’re good at business so they came 
up with like different projects we could do and stuff like that. So, I think that it’s 
good that it involves everyone in that way like” (Kate); “it involves everyone, it's 
not just the ones who play sports” (Síle). The root cause of these observations was 
that students were using their own skill set to help the group achieve the best 
solution and would appreciate others undertaking roles outside of their own skill 
set; “everyone seemed to kind of find a role towards the end and were happy in that 
role. The students knew what they were good at and what they could contribute and 
they seemed to work to their strengths”. Students acknowledged that PBL led to 
stronger relationships among students; “you become friends and they’re in your 
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class anyway so outside of PE you’re going to talk to them and you’re going to be 
much more comfortable” (Síle); “you kind of get to know everyone a bit better” 
(Kate). I observed students valuing other students' perspectives and affording group 
members the opportunity to express their opinions as well as a reduction in resistant 
behaviour. The increased opportunities for structured group work through the PBL 
process led to the class group functioning well together. This was markedly 
different from the previous experience of Physical Education lessons and was much 
more valued by students, in my opinion. I inferred that this was due to students 
taking ownership of their own learning; “there’s not as much of [me] just handing 
over information to the students or even spoon feeding”. 
In particular, students observed how the inclusive nature of tasks had brought about 
greater gender inclusion, cooperation, and opportunities for all students: “Before 
the boys would be talking and messing together and the girls were too but now 
they’re more like mixing” (Síle). This was also demonstrated in my early 
reflections; 
“One student in particular, a female student who showed little motivation for 
PE before had taken over the practical side of running the group work. She 
seemed empowered to be chairing the group meeting and her involvement was 
much more visible” (Teacher-Researcher, Week 3).  
I also noted how male students perceived some tasks related to PBL difficult and 
would appreciate other, mainly female, students undertaking such roles. I felt 
students engaged regularly in topic discussions that were inherently divisive and as 
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a result fostered greater understanding of opposing opinions, while learning to deal 
with different personality types throughout the PBL process. 
4.5 PBL: Conclusions to inform moving forward 
The students offered that they would be comfortable if PBL were permanently 
incorporated into their Physical Education lessons. However, students provided 
caveats to accompany their recommendation of PBL; “if you fit it in, maybe don’t 
revolve the whole class around it.” (Kate). “while you're doing [sports], instead of 
sitting down” (Éadaoin). This aligned with my observation that students were more 
agreeable to PBL when physical activity levels remaining high was an aspect of the 
PBL process. I felt that creating conditions for PBL within Physical Education 
lessons and planning at post-primary was a viable option and that an increase in 
resources would lead to each PBL stage offering more support for students. I would 
have made slight alterations in hindsight; “I used ten-step PBL [but on reflection] 
would probably be adding in a few more steps there and a couple of resources that 
would be specifically to do with a step”. 
In describing the impact engaging with PBL as an instructional strategy had on me, 
I emphasised how engagement with PBL caused me to evaluate my own practise 
which impacted my confidence initially; “I had to self-reflect a lot (...) it was very 
challenging in terms of confidence”. I highlighted the benefit of engaging with the 
PBL intervention and that the study reaffirmed my confidence as a teacher. I felt 
confident post-intervention that I could engage with PBL with students in Physical 
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Education lessons. The PBL experience has given me another instructional strategy 
as an option through which to facilitate Physical Education lessons; “It has 
definitely just given me another string to my bow. I know I can create a case, 
develop it, write it and that I can teach skills, other skills than just content in PE”. 
I felt after the PBL intervention that a PBL approach is suited to Physical Education 
if employed skilfully and in conjunction with existing curriculum models; “Yes, as 
a kind of “umbrella” pedagogy or teaching methodology that teachers could access 
and decide to incorporate into their teaching for twelve to twenty weeks of the 
school year (...) in conjunction with other teaching methodologies (...) you could 
incorporate Problem-Based Learning in any PE model”. I acknowledged that 
Physical Education curricula in schools should not be based solely around a PBL 
model; “given that it takes so much effort from teachers’ perspective to create a 
case and to develop it then and to spend all the time creating resources from 
scratch”. However, I saw an opportunity for the use of PBL when designing the 
provision of Physical Education in secondary schools; “potentially a module or 









4.6 Pre-Intervention and Post-Intervention Questionnaire: 
Summary of Student Responses 
Table 6: Pre-Intervention Questionnaire: Summary of Responses 
Item Question Agree Unsure Disagree 
1.  PE classes help me develop my ability to 
work as a team member. 
21 5 0 
2.  It is easy to know the standard of work 
expected throughout PE lessons. 
11 12 3 
3.  PE lessons provide me with a broad range 
of new knowledge. 
11 9 6 
4.  PE lesson content is generally interesting. 15 9 2 
5.  PE lessons develop my confidence to 
investigate new ideas. 
8 14 4 
6.  PE lessons develop my problem-solving 
skills. 
9 10 7 
7.  I usually have a clear idea of where I’m 
going and what is expected of me during 
PE lessons. 
15 6 5 
8.  PE lessons stimulate my enthusiasm for 
further learning. 
10 10 7 
9.  PE classes improve my communication 
skills. 
21 4 1 
10.  I learn to apply principles from PE lessons 
to new situations. 
9 8 9 
11.  I consider what I learned in PE classes 
valuable for my future. 
6 12 8 
12.  As a result of PE classes, I feel confident 
about tackling unfamiliar problems. 
12 8 6 
13.  PE classes help me to develop the ability to 
plan my own work. 
7 11 8 
14.  PE classes encourage me to value 
perspectives other than my own. 
14 7 6 
15.  Overall I am satisfied with the quality of 
PE lessons. 




Table 7: Post-Intervention Questionnaire: Summary of Responses 
Item Question Agree Unsure Disagree 
1. The PBL approach helped me develop my 
ability to work as a team member. 
21 1 3 
2. The PBL approach provided me with a 
broad range of new knowledge. 
19 3 3 
3. The module content was interesting. 20 3 2 
4. The PBL approach developed my 
confidence to investigate new ideas. 
15 5 5 
5. The module developed my problem-
solving skills. 
20 2 3 
6. I usually had a clear idea of where I was 
going and what was expected of me in the 
module. 
20 2 3 
7. The module stimulated my enthusiasm for 
further learning. 
17 4 4 
8. The module improved my skills in 
communication. 
20 1 4 
9. I learned to apply principles from this 
module to new situations. 
17 5 3 
10. I consider what I learned in this module 
valuable for my future. 
16 4 5 
11. As a result of this module, I feel confident 
about tackling unfamiliar problems. 
20 1 4 
12. The module helped me to develop the 
ability to plan my own work. 
20 2 3 
13. The module helped me develop my oral 
presentation skills. 
18 4 3 
14. The PBL approach encouraged me to value 
perspectives other than my own. 
20 2 3 
15. Overall I was satisfied with the quality of 
the module. 










In this chapter, the data gathered is contextualised with existing research literature. 
Three main themes emerged from the research findings chapter; (i) Students' 
awareness of heightened learning in SCPE through PBL, (ii) The Realities of PBL 
for students, teachers and schools, and (iii) Shared and Reciprocal student and 
teacher relationships through PBL. Each theme is explored and discussed in this 
section. 
5.2 Students awareness of heightened learning in SCPE through 
PBL 
5.2.1 Context as a stimulus for meaningfulness 
Adopting a PBL approach facilitated students' exposure to the social interaction and 
learning criteria for meaningfulness in Physical Education (Ní Chróinín et al., 2018) 
in SCPE simultaneously by providing context to the learning outcomes for students. 
For example, PBL Case One (Appendix D) was based around a mass participation 
running event with direct involvement from the school community. In PBL, the 
problems posed to students provide a “trigger” (Sockalingam et al., 2011) and are 
used to drive learning (Azer et al., 2012). Founding PBL cases upon local physical 
activity initiatives was central to capturing students’ attention within the PBL 
Intervention. This differed from students’ previous Physical Education lessons and 
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sparked students' motivation in solving the PBL cases. Students responded 
constructively and had to provide a viable solution to the PBL cases. In this way, 
learning outcomes of the SCPE syllabus (NCCA, 2017b) were connected with 
students' experiences outside school. Viewing this through the lens of meaningful 
Physical Education, learning experiences that are personally relevant to young 
people, especially those where students can see application and transfer beyond 
what they are learning at school, can promote meaningfulness (Beni, Fletcher & Ní 
Chróinín, 2016). This proved to be the case in this instance through the 
implementation of PBL. This finding conveys the importance of context in teaching 
Physical Education to expose students’ to criteria of meaningfulness throughout 
their engagement with learning outcomes.  
Beyond SCPE, it is possible to conceive PBL aligning with the broader perspective 
of Irish Senior Cycle teaching and learning. The Senior Cycle Review: Consultation 
Document (NCCA, 2019) calls for teaching and learning which “has meaning for 
students and connects with their lives and the wider world” (pg. 12). This 
connection with students' own lives outside school can be facilitated within 
Physical Education lessons through PBL. The opportunity to encounter meaningful 
criteria afforded by the PBL approach was an important catalytic factor to elicit and 
address students' misconceptions or biases around PBL case concepts. Students 
were required to articulate their beliefs about a phenomenon or concept early in the 
PBL process and, as a result, inconsistencies in their thinking were highlighted. As 
a result, students reported that the PBL approach helped identify gaps in their own 
understanding of concepts. 
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5.2.2 Self-directed research 
Students were subsequently required to conduct research into their assigned 
academic learning areas of the PBL cases. Part of the learning in PBL can be 
attributed to creating evidence-based arguments which is a key component to 
student success during PBL (Bricker & Bell, 2008). Students are required to explore 
concepts through self-directed research to provide justification to terms and 
concepts. In doing so they can uncover different meanings expressed through many 
perspectives which they contest and critique through multiple disciplines allowing 
new perspectives to be considered (Stentoft, 2017). Facilitating and fostering 
students’ research skills, while providing the space for students to utilise these 
skills, led to learning in this study. Students consistently acknowledged that 
academic learning took place throughout the PBL intervention. In PBL, the teacher 
challenges students to support their theories with evidence (Ertmer & Glazewski, 
2015), which is significant given that Ní Chróinín et al., (2018) ascribe 
meaningfulness to Physical Education experiences when challenge and learning 
takes place. Providing the space for students to engage in self-directed research 
through pedagogical decision-making, by employing PBL as an instructional 
strategy, facilitated students’ engagement with course content from their own 
volition. Adopting a PBL approach also negated the teacher incorporating their 
interpretation of what is meaningful in the Physical Education experience and 
promoted experiences that students found meaningful. This finding is particularly 
valuable in light of reference to the teaching and learning that should be 
experienced by students at senior cycle, with the noted need for pedagogical 
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approaches that involve “research-based learning, portfolios, practical learning 
by making/creating, oral communication of learning and interdisciplinary 
learning” (NCCA, 2019, pg. 12). Such pedagogical approaches were observed 
within this study, indicating that a PBL approach to teaching learning outcomes of 
the SCPE framework can be adapted to subjects across post-primary senior cycle 
education.   
 
5.2.3 Learning in PBL through social interaction  
Learning in PBL is not explicitly accomplished through inquiry but rather through 
social interaction. Operating as a team in small groups to achieve the desired 
learning outcomes is a key component to PBL (Ertmer & Glazewski, 2015). PBL 
was particularly successful for developing students’ social learning. Enhanced and 
structured group work was a necessary element for learning through PBL during 
this study. Opportunities to work collaboratively with peers were valued by 
students in providing solutions for Problem Cases. Social interaction is central to 
student learning in PBL, especially for novice learners as students divide the PBL 
case cognitive load among the group (Wirkala & Kuhn, 2011). Such interaction 
allows students to draw on each other’s perspectives and talents to effectively 
devise solutions to the problem cases (Ertmer & Glazewski, 2015). Students 
repeatedly demonstrated how the discussion element of the PBL process benefited 
their experience of SCPE through a PBL approach to teaching and learning. For 
learning in Physical Education to be meaningful, opportunities for friendship 
development and social interaction are necessary (Ní Chróinín et al., 2018).  The 
92 
 
focus on the collective rather than the individual empowered students to participate 
equally in learning through the PBL process and to experience success. The PBL 
approach encouraged students to value perspectives other than their own as well as 
the strengths and skills of their peers, particularly girls. Notably, PBL highlighted 
to students that skills they previously conceived as beyond their own capabilities 
were attainable. The findings convey that through observing their PBL group 
members, engaging with challenging roles and responsibilities and through 
reflection, students' mental aversion to certain roles dissipated. Reflection on the 
learning process allows PBL students to recognise where they may make 
modifications in their group work to promote better group functioning (Belland, 
Glazewski & Ertmer, 2009). In addition, reflection is key to reinforce student 
learning (Hmelo-Silver, 2004) and reflective activities which require students to 
articulate what they are learning can play an important role in concept integration 
(Ertmer & Glazewski, 2015), an important pedagogy of meaningful Physical 
Education (Ní Chróinín et al., 2018). This is confirmed through PBL where learners 
have been shown to value support from their group mates and thus fostering 
inclusion in classrooms (Hmelo-Silver, 2004). Unfortunately, very few teachers 
have experience in using different forms of small-group collaborative, co-operative 
problem-solving approaches to teaching and learning (Davidson & Major, 2014). 
The findings in this study suggest that students can improve both group functioning 
and concept integration with regards to roles and responsibilities of group work 
through a PBL approach. This aligns PBL with experiences viewed as desirable for 
senior cycle students. The senior cycle review makes a case for pedagogical 
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approaches that recognises and affirms all talents and abilities, enhances peer-to-
peer relationships, contributes to students’ personal development, maturity and 
responsibility for learning and encourages reflection on the learning process 
(NCCA, 2019).  
 
5.2.4 The potential for transformative learning through PBL 
Physical Education is reported to be failing to have an effective educational impact 
on students and has been critiqued for being presented without context, with 
culturally irrelevant content, and pedagogical strategies that are past their sell-by-
date (Enright, Hill, Sandford & Gard, 2014). Students in this study acknowledged 
the inferior status of Physical Education prior to the PBL intervention and students’ 
perceptions of Physical Education differed significantly from other school subjects 
they had experienced during their time in post-primary education. To change the 
status of Physical Education as a subject, this study supports the impact a change 
related to transformative learning can have on the subject (Quennerstedt, 2019). 
For teachers, transformative learning “is about teaching in such a way where the 
possibilities for a change in how we view the world, the society and ourselves 
occur” (Quennerstedt, 2019, pg. 615). Building learning environments upon 
pedagogical approaches that are constructivist-based can therefore foster 
opportunities for transformative learning experiences to occur (Burr, 2003). The 
focus of Physical Education is therefore on working with students by creating social 
learning environments and thus promoting meaningful experiences in Physical 
Education (Ní Chróinín et al., 2018; Enright & O’Sullivan, 2010). In this way, 
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Physical Education could become more educative. Educative Physical Education is 
Physical Education that leads to the growth of further experience, where educative 
elements are ongoing and related to participants' future (Quennerstedt, 2019). A 
finding of this study conveyed that PBL was effective to educate students in 
applying SCPE content to future problematic situations. Choosing Physical 
Education experiences for students around experiential learning of sports 
techniques, or fitness, or multi-activity, or as theoretical knowledge, is a 
pedagogical choice for teachers (Quennerstedt, 2019). Teachers must understand 
how learning took place in SCPE during this study and realise that if we, as a 
Physical Education community, want our Physical Education experiences for 
students to be transformative, we must deliberately emphasise the educative 
element of Physical Education as a subject through simultaneous social and 
academic approaches to teaching and learning such as PBL.  
5.3 The Realities of PBL for students, teachers and schools 
While PBL proved to be a successful approach to learning within SCPE, student-
centred teaching approaches require a considerable amount of consideration and 
investment of time in planning. Schools, teachers and students face numerous 
challenges when implementing PBL as an instructional strategy (Ertmer & Simons, 
2006). Challenges in relation to PBL implementation arose throughout the PBL 
intervention such as students adopting to a PBL environment, time pressure facing 
teachers and a lack of training, support and resources available for both students 
and teachers.   
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5.3.1 Student support 
Students need to be supported to overcome the complex interactional demands 
associated with PBL (Robinson et al., 2015). The students repeatedly reported 
experiencing conflict within their PBL groups.  PBL poses difficulties for students 
who are likely to be unfamiliar with the new roles and responsibilities required by 
the type of open-ended PBL learning environment (Land, 2000; Ertmer & 
Glazewski, 2015). Students must be supported as they learn how to establish group 
goals, divide up project responsibilities, manage deadlines and address problems 
related to group dynamics as they can become disoriented or frustrated if they do 
not receive such guidance (Ertmer & Glazewski, 2015). Our findings convey that 
students responded positively to increased ownership and opportunities for 
decision-making around their own learning. Thus, if teachers can pre-empt the 
hurdles students are likely to encounter in the implementation of PBL by supporting 
students' initial and ongoing efforts to adapt to the PBL environment, the positive 
consequences for students' educational experience and future lives could be 
significant.  
 
5.3.2 Time pressure facing teachers  
The allotted class time for Physical Education lessons was an issue which led the 
teacher to question whether a PBL approach was viable within SCPE. While active 
teaching and learning approaches, such as PBL, can enhance engagement and 
deepen understanding, when utilised effectively, it can be difficult for teachers to 
find time for, and generate engagement with, these approaches in the current 
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context of the senior cycle (NCCA, 2019). Both the students and teacher 
acknowledged that time was a significant challenge associated with a PBL 
approach. To afford an opportunity for PBL in Physical Education, the time 
students spent being physically active during Physical Education lessons was 
reduced. For teachers to overcome this challenge, PBL groups could adopt a group 
decision-making process and a group conflict resolution process, as well as time 
management techniques to ensure that time together is used most effectively in 
Physical Education lessons (Porath & Jordan, 2009). Highlighting the desirable 
characteristics of effective teams, and the role that communication has in groups, 
can also equip students with the competencies they need to enhance learning 
(Wimer, Lauber, & Goodwin, 2006). Putting specific structures in place for 
students to work productively together can increase understanding among students 
of the characteristics of successful groups and improve students' learning and 
efficiency (Saye & Brush, 2001). In addition, this study highlights the need to 
facilitate opportunities for physical activity within Physical Education lessons, 
while also making time for students to encounter and progress through the PBL 
cases. Striking that balance will be a constant challenge for teachers. 
 
5.3.3 A lack of training, support and resources  
Outside the allotted class time, teachers have expressed frustration with the 
workload necessary to plan and implement problem-based experiences (Simons, 
Klein, & Brush, 2004; Ertmer & Simons, 2006). For example, participating in 
scaffolding tasks during this study was a positive feature of Physical Education 
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lessons which improved students' understanding and enjoyment. Scaffolds appear 
to increase the potential for successful implementation and completion of the PBL 
learning process (Ertmer & Glazewski, 2015). To enhance the transferability of 
content and problem-solving skills, the teacher employed scaffolding activities that 
prompted reflective thinking and involved modelling the completion of tasks. 
These activities helped students transfer meta-cognitive strategies to different 
problem-solving scenarios and enhanced students' critical thinking during PBL. 
This in turn helped students to participate more effectively in the PBL environment.  
However, from my perspective as teacher, creating and establishing scaffolding 
was a challenge when implementing PBL, particularly the notable increase in 
preparation time the PBL intervention scaffolds demanded. This finding may be a 
significant obstacle to a widespread uptake in PBL as teachers may be reluctant to 
adopt an unfamiliar teaching approach if it is perceived to be more time-consuming 
than the traditional method (Brinkerhoff & Glazewski, 2004). The teacher noted 
the lack of resources available to teachers and students, and that an increase in 
training supports and physical resources for implementing PBL would lead to each 
stage offering more support for students throughout the PBL process. Teachers will 
require guidance as they adopt new roles and a variety of resources such as 
Continuous Professional Development, adequate training and support networks are 
needed to support both teachers and students’ efforts (Ertmer & Simons, 2006; 
Ertmer & Glazewski, 2015). For teachers to engage with PBL at present, I noted in 
this study that very few structures and supports exist from an Irish post-primary 
perspective.  If teachers and students are to experience success through adopting a 
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PBL approach, teachers will require continual professional development 
opportunities and specific PBL training to encourage engagement with PBL as an 
instructional strategy. 
5.4 Shared and Reciprocal student and teacher relationships 
through PBL 
5.4.1 Teacher as a facilitator 
Engaging with PBL as a pedagogical approach enhanced student-student 
relationships and teacher-student relationships significantly. PBL as an 
instructional strategy prompts a significant shift in roles and responsibilities which 
allow the teacher to assume more of a guiding / facilitator role to oversee the PBL 
process while students become responsible for much of their own learning (Saye & 
Brush, 2001; Ertmer & Glazewski, 2015). The teacher’s modus operandi in PBL is 
to offer gentle learning pointers but refrain from directly giving students conclusive 
answers or simple solutions by direct instruction. In this way, teachers can facilitate 
an effective PBL learning environment (Weiss & Belland, 2018). Throughout this 
study the teacher adopted a facilitator role which impacted the learning 
environment, and the relationships within that environment, positively.  
 
5.4.2 Opportunities for friendship and inclusion 
As the teacher assumed the role of facilitator, the student-teacher relationship and 
student-student relationships flourished. Students consistently cited the increased 
opportunities to make decisions related to their own learning as welcomed new 
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conditions. Students repeatedly endorsed PBL as an instructional strategy that 
offered increased ownership and responsibility of student learning. Resulting from 
the extra input from students around their learning experiences, the students 
reported greater opportunities to forge and reinforce friendships with their peers. In 
addition to greater active involvement from students in Physical Education lessons 
and learning, PBL afforded an opportunity to students with interests outside of sport 
and physical activity to be valued and to contribute to the success of the class group. 
It is the social learning aspect of PBL that fosters interpersonal relationships, ignites 
excitement in the classroom, and nourishes respect among students for novel ideas 
(Porath & Jordan, 2009). Within this study, the PBL approach allowed all students 
to apply their prior knowledge and skills to a common purpose, an approach that 
strengthened students’ endeavour to work collaboratively together and create a 
team environment in which each student was equally important to the success of 
the group. Given that PBL provides a safe space for students to express their 
opinions and direct their own learning as part of a small group, the finding suggests 
PBL could be viewed as a team-building exercise for students in which the 
intellectual and social aspects of meaning making are intertwined.  
 
5.4.3 Unity and equity in the PBL environment 
I was hesitant initially to adapt to the facilitator role due to inexperience. Adapting 
this role altered the balance of the teacher-student relationship. I noted a reduced 
hierarchical structure when using PBL in comparison to previous Physical 
Education lessons. As a consequence of the new found equity and rapport 
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developed through the PBL approach, the students became less reliant on the 
teacher by the end of the PBL intervention. In PBL, teachers serve as expert learners 
who model good learning and thinking strategies (Simone, 2014). The unique PBL 
learning environment provides an opportunity for teachers to become partners with 
students in learning (Porath & Jordan, 2009). The findings emphasise that in PBL 
the teacher and students learn together as a class group. PBL is considered a 
student-centred instructional strategy as learning is directed by the students (Wood, 
2004). However, the teacher remains a vital cog in the learning wheel as PBL 
groups, teachers and students included, develop into a learning community working 
together to identify what they need to know to solve the assigned problems. This 
aligns with the constructivist paradigm, as the meaning and experience of 
participants are socially produced and reproduced (Burr, 2003). Instead of relying 
on direct instruction, it is the role of the teacher to help students understand and 
guide students in their PBL roles and through the PBL process (Robinson et al., 
2015). Teachers assist students in overcoming challenges they encounter of their 
own choosing rather than assigning students work. This partnership builds 
supportive, risk-free relationships (Porath & Jordan, 2009). Student-teacher 
relationships strengthen and evolve during the senior cycle phase of education as 
students mature and take increasing responsibility for their own learning and 
decisions (NCCA, 2019). While the teacher must accept relinquishing a certain 
amount of control over the class group for PBL to be effective (Ertmer & Simons, 
2006), the teachers’ ability to craft a learning environment that is responsive to 
students when utilising PBL as an instructional strategy can contribute to stronger 
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teacher-student relationships within SCPE that were highly valued by learners and 
teachers alike.  
5.5 Conclusion 
By rooting learning activities in the PBL process, multiple and varied learning 
opportunities for explicit engagement with meaningful Physical Education were 
facilitated in concrete and accessible ways. PBL as an instructional strategy can 
deliver SCPE outcomes. Such an approach to teaching and learning has potential 
across other subjects in the Irish post-primary Senior Cycle that is worth exploring 
further.  
Challenges accompany PBL as an instructional strategy in the form of providing 
adequate student support, affording teacher’s time within Physical Education 
lessons to implement PBL skilfully and a lack of training, support and resources in 
an Irish post-primary context. However, through adjusting the role of the teacher to 
facilitator, opportunities for friendship, inclusion, unity and equity can be offered 
through a PBL approach. PBL can facilitate a meaningful learning environment for 
students through providing context, self-directed research, social interaction and 




Conclusion, Implications, Limitations and 
Recommendations 
6.1 Introduction 
This chapter provides a concluding summary of the main findings of this research 
study. The implications for this study, as well as the limitations that arose, can 
inform future development of PBL in Physical Education in Irish post-primary 
education. The recommendations for teachers, schools and policymakers are 
outlined as well as a proposal for continued research in this area.  
6.2 Conclusion 
The aim of this research study was to conduct exploratory and evaluative research 
around the potential for PBL to foster meaningfulness in post-primary education in 
Ireland, specifically aligned with the Health-Related Physical Activity (HRPA) 
curriculum model of the Senior Cycle Physical Education (SCPE) framework. 
Research has been conducted around PBL as an effective strategy for enhancing 
both student engagement and students’ academic achievement in K–12 settings 
(Brush, Glazewski, Ottenbreit-Leftwich, Saye, Zhang, & Shin, 2013). However, 
this study is the first school-based research that explored PBL in an Irish post-
primary setting. In addition, many have called to extend research and explore 
meaningful education in school settings (Ní Chróinín et al., 2018). This study was 
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original in that it sought to provide empirical data around both PBL and meaningful 
Physical Education in an Irish setting.  
This study conveyed how meaningful Physical Education experiences must include 
i) social interaction, ii) challenge, iii) learning, and iv) fun as pedagogical principles 
of teaching and learning (Ní Chróinín et al., 2018). The experience of students 
documented throughout the PBL intervention conveys how students are naturally 
exposed to the criteria above. Specifically, it was the context that provided a 
stimulus for students’ social interaction while the nature of the PBL process ensured 
students were challenged to take ownership of their own learning. While fun is not 
alluded to, it is important to note that students highlight the problem-solving nature 
of PBL to be enjoyable. 
The learning experienced through a PBL approach in SCPE during this study was 
meaningful, relevant and worthwhile for students as it corresponded directly with 
students' future lives outside of school. This finding conveys that PBL was effective 
in educating students to apply SCPE content to future problematic situations. Thus, 
PBL enabled opportunities for transformative learning to occur. Employing PBL as 
an instructional strategy in SCPE created a suitable environment for educative 
Physical Education (Quennerstedt, 2019) to take place as avenues for further 
experience were emphasised by incorporating educative elements that were 
ongoing and related to student’s future.  
Adopting a PBL approach facilitated students' social and academic learning in 
SCPE simultaneously by providing context to the learning outcomes for students. 
This study further highlights the importance of applying context in teaching 
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Physical Education in order to encourage students’ meaningful engagement with 
learning outcomes (Senel et al., 2015). PBL was particularly successful for 
developing students’ social learning in this study. Opportunities to work 
collaboratively with peers were valued by students in providing solutions for 
Problem Cases. The PBL approach encouraged students to value perspectives other 
than their own as well as the strengths and skills of their peers, particularly girls. 
Engaging with the SCPE curriculum through PBL positively impacted student 
engagement and enhanced the Physical Education experience of students by 
promoting a more inclusive environment that was accessible to all students, 
regardless of their physical literacy or interest in sport. Teacher-student and 
student-student relationships improved throughout the PBL intervention and 
resulted in a sense of unity among the class group, including the teacher. 
The self-directed research stage of the PBL process facilitated learning in this study. 
Providing the space for students to engage in self-directed research by employing 
PBL as an instructional strategy, facilitated students’ engagement with course 
content and allowed for student decision-making around tackling the PBL Case in 
a manner that suited students. Adopting a PBL approach negated the teacher 
incorporating their interpretation of what was meaningful and promoted students 
directing their SCPE experience around what they found meaningful in dealing with 
the SCPE learning outcomes. This finding shows increased student ownership of 
their own learning as a positive consequence of the PBL intervention in SCPE. 
This study highlights that implementing PBL in SCPE is challenging. Challenges 
such as difficulty adapting to changes in practice for teachers and students, a 
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resistance among students to change and increased teacher workload can be 
expected. For the teacher, the impact of creating conditions for PBL meant more 
planning for classes to better meet the needs and requests of students, all the while 
conscious of having to provide evidence that the SCPE learning outcomes had been 
met. These challenges serve to remind us that it takes time to grapple with and learn 
to understand obstacles to engaging with new concepts and practises.  
Within this study, findings suggest that a PBL approach to teaching learning 
outcomes of the SCPE framework can be adapted to other subjects across post-
primary senior cycle education. We look to Leaving Certificate Physical Education 
(LCPE) as an example. The results of this subject, alongside the other chosen 
Leaving Certificate subjects by students, are accumulated for entry to further and 
higher education (Scanlon, MacPhail, & Calderon, 2019). While the LCPE 
curriculum revolves around theoretical and practical elements, “the aim of Leaving 
Certificate Physical Education is to develop the learner’s capacity to become an 
informed, skilled, self-directed and reflective performer in physical education and 
physical activity in senior cycle and in their future life.” (NCCA, 2017c, p. 7). 
LCPE appears to be conducive to PBL as the course curriculum outlines “a wide 
range of participatory and enquiry-focused teaching and learning activities are 
appropriate” (NCCA, 2017c, p. 16). In addition, LCPE has a greater time allotment 
it is recommended that students have five class periods a week and is designed 
around multiple learning outcomes split into two strands (NCCA, 2017c). Resulting 
from these components of LCPE and due to its student-centred, problem-based 
nature and increased level of inclusion, PBL seems an obvious fit for LCPE. 
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PBL also aligns with experiences viewed as desirable for senior cycle students. The 
National Council for Curriculum and Assessment (NCCA) recently published 
Senior Cycle Review: Consultation Document (NCCA, 2019) identifies a number 
of key strengths and areas where there is scope for further development. A range of 
interconnected ideas and areas for improvement to provide a high quality and 
holistic educational experience for all students, as they further develop their 
knowledge, skills and qualities as learners and young people were outlined and 
explored in the review. 
Arising from the review a vision for teaching and learning emerged, an experience 
that should include education that; 
● is appropriately challenging, enabling students to use their minds 
well and to be open to new and deeper learning experiences and 
possibilities 
● empowers all students to learn 
● recognises and affirms all talents and abilities 
● addresses all learning needs 
● enhances peer-to-peer and student-teacher relationships 
● contributes to students’ personal development, maturity and 
responsibility for their own learning 
● encourages reflection on the learning process and lays a foundation 
for lifelong learning 
● provides links within and across learning areas 
● has meaning for students and connects with their lives and the wider 
world. 
(NCCA, 2019, p. 12)  
The senior cycle review document emphasised “teacher judgement is pivotal to 
deciding the range of pedagogical approaches to use, adapting them to meet the 
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needs of students; to suit the disciplinary knowledge and skills being developed; 
and to assist students in developing a range of intrapersonal and interpersonal 
qualities”. (NCCA, 2019, p. 11). Our findings suggest that should PE teachers opt 
to facilitate a PBL approach during the course of a PE curriculum, it would be of 
sound judgement. 
Two great ‘ifs’ present themselves from this study; (i) if teachers recognise the 
potential of PBL, what such an approach to teaching can achieve, and show a 
willingness to adopt such an instructional strategy, and (ii) if Physical Education 
teachers are given formally recognised times within school schedules beyond 
practical lessons to implement PBL, post-primary Physical Education in Ireland can 
reap the benefits from PBL and provide meaningful experiences of Physical 
Education for all students.  
6.3 Implications of this research 
6.3.1 Implications for students 
Students can avail of a multitude of positive consequences should PBL be adopted 
as an instructional strategy. Through PBL, students can expect learning to go 
beyond rote memorization and simple acquisition of knowledge attributed to 
traditional teaching and, as a result, benefits students through the promotion and 
the development of meta-cognitive skills such as problem-solving, cooperative 
group learning skills and self-directed learning (Hmelo-Silver 2004). Students can 
expect to be uncomfortable initially adapting to new roles and responsibilities 
within a PBL environment (Land, 2000). However, students can look forward to 
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more meaningful and engaging experiences with SCPE, Physical Education and 
senior cycle education through PBL as it facilitates meaningful contextualisation, 
learning and social interaction. These pedagogical principles can form a meaningful 
learning environment for students (Ní Chróinín et al., 2018) and can be achieved 
through PBL. 
 
6.3.2 Implications for teachers  
This research can serve as a catalyst for Physical Education teachers who value and 
are invested in prioritising meaningful experiences in Physical Education 
programmes to experiment with PBL. By sharing how one teacher employed PBL 
as an instructional strategy, it is anticipated that teachers will be encouraged to 
implement PBL as an effective approach for developing learners who are flexible 
thinkers and successful problem-solvers, while affording opportunities for 
transformative learning. The ideas presented in this study can structure and simplify 
the PBL process to make PBL accessible for teachers. 
In supporting teachers’ engagement with PBL as an approach to teaching and 
learning, it is recommended that teachers start with small problem units before 
attempting more complex or larger units (Ertmer & Glazewski, 2015). Challenges 
will inevitably arise during the PBL planning and implementation process (Land, 
2000). A learning community within a Physical Education department, or multiple 
local Physical Education teachers coming together to undertake PBL in their 
respective schools, could benefit teachers (MacPhail, Patton, Parker, Tannehill, 
2014) by reflecting on their initial attempts and evaluating experiences. Pooling 
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resources may also divide the cognitive load among teachers and establish a support 
network for teachers in engaging with PBL in a not too dissimilar way to social 
interaction in PBL (Wirkala and Kuhn, 2011).  
 
6.3.3 Implications for post-primary schools 
Post-primary schools are encouraged to explore and analyse the overall volume of 
learning/curriculum components/time currently associated with senior cycle 
programmes (NCCA, 2019). In doing so, schools should include opportunities for 
teachers to experiment with PBL and incorporate teachers' professional 
development to support their experimentation (Ertmer & Glazewski, 2015). Whole 
school Continuing Professional Development (CPD) is needed to fully instil PBL 
as an instructional strategy in Irish post-primary education. Appropriate time and 
spaces where they can begin this process need to be provided to teachers and 
students within present and future curricular frameworks in Irish post-primary 
schools. This needs to be formally scheduled rather than being expected to fit in 
with current demands and requirements. 
Irish post-primary schools should also look to consider exposing students to PBL 
as an instructional strategy earlier in their post-primary education experience 
through the 300-400 hours of dedicated time for wellbeing as specified in the 
Framework for Junior Cycle (NCCA, 2017a) and schools might need to supplement 
Physical Education lessons with an extra lesson focused on theoretical elements of 
Physical Education, in which PBL could be facilitated. This would provide the 
opportunity for Physical Education teachers to engage with learning outcomes 
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through practical and classroom-based approaches that can support a PBL, and 
other, enquiry-based approaches. Schools have the flexibility to allocate more time 
to areas in line with their priorities and students’ needs (NCCA, 2017a). This is a 
possibility as, after the minimum time requirements have been met for all subjects 
captured under wellbeing, the remaining time from the maximum 400-hour 
allocation can be considered for other wellbeing-related outcomes.  
 
6.3.4 Implications for policymakers 
Students will face unique challenges in the twenty-first century. For education to 
support and enhance their wellbeing, to improve their life chances and to contribute 
to their readiness for a diverse and changing future, meaningful education with 
scope to combine learning in a variety of ways is vitally important (NCCA, 2019). 
Schools need to incorporate authentic inquiry in school curricula (Jackson and 
Davis, 2000). Attention should be given to instructional strategies that focus on 
students learning in meaningful situations, such as PBL, and not solely on their 
performance in tests aimed at short-term retention of knowledge.   
PBL is a pedagogical approach that can meet the senior cycle review’s desire to 
broaden and rebalance existing approaches to assessment (NCCA, 2019). 
Assessment in PBL should illustrate the ability of students to make judgements 
about how well they are learning and not solely how much they have learned. 
(Macdonald & Savin-Baden, 2004). PBL assessment could be spread out over the 
senior cycle period of study, allowing for a broad focus to assessment in fifth year 
(through enquiry-based instructional strategies such as PBL) and increased 
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specialisation in sixth year (e.g. Leaving Certificate written examinations). 
Reflective assessments offer a meaningful way in which to measure success in a 
PBL approach and this can be adapted to more traditional means of assessment, 
such as examinations or written papers (Hushman & Napper-Owen, 2011). In 
facilitating continuous assessment beginning in fifth year through PBL, PBL could 
complement existing examinations by supplementing the suggested record of 
achievement (NCCA, 2019) at senior cycle for students.  
 
6. 4 Limitations of this research 
This short, targeted intervention made it possible to minimise confounding 
variables and enact PBL while maintaining the external validity of a naturalistic 
setting. However, no study is without limitations and this research was no different. 
Firstly, in acknowledging the interpretive paradigm as a theoretical framework 
within this study, it is important to iterate that the data provided is interpreted by 
myself and may be interpreted differently by other readers of the research. 
Secondly, this study relates to one class group and their teacher undertaking a PBL 
Intervention in the context of one school. The findings may only be related to a 
similar cohort and schools. While a rich thick description of the PBL Intervention 
process is provided, the lack of a comparative cases reduces the reliability of the 
findings. Thirdly, as much as removing oneself from the interview process can 
allow student participants to fully express themselves, it is not inconceivable that 
students would retain certain loyalty to their teacher and choose to present only 
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positive images relating to Physical Education classes and in doing so undermine 
the data collection. In addition, although Byrne and Flood (2003) validated the CEQ 
for use with Irish students at higher education level, adjusting the CEQ has not been 
validated as a tool for measuring the efficiency and effectiveness of second level 
education in Ireland. Also, At the time of the study, I was engaging with the SCPE 
framework (NCCA, 2017b) and Leaving Certificate Physical Education (NCCA, 
2017c), and the Physical Education Short Course at Junior Cycle (NCCA, 2016) 
for the first time. Having had no prior experience with the SCPE Framework, it was 
not possible to make direct comparison with previous experiences. Finally, the 
researcher did not employ member checking as to do so would have involved 
returning transcripts of focus groups to students. This could have instigated ethical 
and trust issues relating to the relationship between the teacher and students and 
between the students themselves. 
6.5 Recommendations of this study 
The following is a list of recommendations for those who seek to conduct further 
research into this area and to create improved conditions for PBL as part of post-
primary education in the future; 
1. The extent to which student learning was impacted in this study as a 
consequence of PBL is evident. Future research needs to confirm how learning 
can be influenced by a PBL approach through exploring summative assessment 
practises in PBL suitable for post-primary education. 
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2. This study was conducted with one class of students in a co-educational post-
primary school. Prioritisation of meaningful experiences in school-based 
Physical Education may not be possible, or desirable, in all contexts. The results 
of this study invites students and teachers from different school settings to be 
included in future studies. 
3. Future studies can be conducted to confirm the importance of self-directed 
research, meaningful contextualisation and PBL in Physical Education and 
across other school subjects to better understand how the prioritisation of 
meaningful experiences might enhance the quality of young people’s Physical 
Education experiences. 
4. Research focused on how to support Physical Education teachers to enact PBL 
in ways that are responsive to teachers’ needs as well as the needs of the pupils 
they will be working with in schools would be of value. 
5. Extensive CPD training for teachers in PBL is essential if policymakers, schools 
and teachers are serious about promoting PBL as a viable instructional strategy 
to foster meaningful education experiences for adolescents in post-primary 
school settings. 
6. Physical Education Teacher Education (PETE) programmes must consider 
including PBL not only as an instructional strategy for their university 
programmes, but also to prepare future Physical Education teachers in how to 
become effective PBL facilitators. This would enable PETE programmes to 
facilitate the growth of PBL across multiple Physical Education contexts. 
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6.6 Final Word 
Students will not always remember all the content they learn in any subject, they 
will remember how they were taught (Erwin, 2017). By offering Physical Education 
in a meaningful way through PBL, students will be likely to apply learning to their 
own contexts and transfer the learning into their future. We must encourage 
students to direct their own learning experiences through a framework that allows 
students to achieve success in a manner, pace and style that suits them. The findings 
of this research suggest that PBL does provide a more meaningful, inclusive and 
enjoyable approach to education than traditional approaches. PBL can be effective 
in helping students to reach the learning outcomes of SCPE and to value their 
Physical Education experience. Provided the cost of implementation is not too 
great, this should be sufficient justification to offer PBL as part of the post-primary 
education experience for students within Physical Education lessons and in their 
broader senior cycle education as a whole. PBL as an ‘umbrella’ instructional 
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I am a qualified Physical Education teacher currently undertaking a part-time research 
masters at the University of Limerick. As part of my studies, I am proposing to conduct 
exploratory research around the potential for Problem Based Learning (PBL) as an 
instructional model within Physical Education at Second Level in Ireland. My research is 
supervised by Professor Ann MacPhail and Dr. Tom Comyns who are both trained 
researchers and members of the lecturing staff at the university. I wish to invite a group 
of students at your school to partake in my proposed research. I am writing to you 
seeking your permission to ask these students and their parents for consent to allow me 
carry out this study. 
The aim of the proposed research is to describe how a class group of fifth year physical 
education students and their teacher respond to PBL as an instructional model in 
Physical Education. The pupils’ involvement in this project would be primarily during 
their timetabled Physical Education classes. Pupils would be required to take part in a 
12-week PBL intervention. The pupils would be introduced to PBL classroom 
experiences involving; discussion-based hypothesis, activating prior knowledge, 
developing learning objectives, self-directed research and learning as well as reporting. 
This will all be done with providing a viable solution to defined problems. The pupils will 
be asked to fill in a questionnaire based on their experiences in Physical Education 
classes before and after the PBL intervention. 
Four students from the group would also be required to partake in a focus group 
interview five times over the course of the 12-week intervention (resulting in a one-hour 
long focus group every three weeks from the beginning of the implementation). Each 
focus group would take place in the school and the questions will revolve around the 
pupils’ experiences of the Problem Based Learning intervention. The focus groups will be 
conducted by my supervisor in order to negate the researcher’s potential influence. 
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While the pupils’ opinions will be sought regarding their experiences, the participating 
students are under no obligation to answer questions. It is their choice to partake as 
much or as little as they wish. The participating pupils are also free to withdraw from 
the study at any time. There is no obvious risk with this study and the information they 
do give will be kept confidential and stored on the researcher’s computer with password 
protection. The information will be anonymised and kept for a period of seven years, 
after which it will be deleted and/or disposed of sensitively as per UL ethics guidelines.  
Participating students may benefit from experiencing PBL as an instructional model 
which they may not have encountered before. This study aims to benefit the pupils in 
their participation in sport/physical activity as well as developing their problem-solving 
skills. The findings of this study may provide Physical Education teachers with a viable 
instructional model to allow pupils to become active, resourceful, engaged and 
responsible learners. 
If you have any queries or if you would like any additional information concerning this 
study, please do not hesitate to contact me or my primary supervisor, Professor Ann 






Professor Ann MacPhail, PESS Department, University of Limerick, Email: 
Ann.MacPhail@ul.ie 
Other Investigators 
Dr. Tom Comyns, PESS Department, University of Limerick. Email: Tom.Comyns@ul.ie 
Pat Gleeson, Postgraduate Students, PESS Department. Email: 
0872474@studentmail.ul.ie 
 
This study has been approved by the Faculty of Education and Health Sciences Research Ethics 
Committee (EHSREC Approval No:  2018_11_19_EHS). If you have any concerns about this study and 
wish to contact someone independent, you may contact The EHS Research Ethics Contact Point of the 
Education and Health Sciences Research Ethics Committee, Room E1003, University of Limerick, 








Title of Study: The Potential for Problem Based Learning within Second Level Physical 
Education in Ireland. 
 
Should you agree to participate in this study, please read the statements below and if 
you agree to them, please sign the consent form. 
● I have read and understand the participant information sheet. 
● I understand what the project is about, and what the information will be used for. 
● I understand that what the researchers find out in this study may be shared with others 
but that my name will not be given to anyone in any written material developed. 
● I am fully aware of all the procedures involving myself, and of any potential risks and 
benefits associated with the study. 
● I know that my participation is voluntary and that I can withdraw from the project at any 
stage without giving a reason. 
I consent to my involvement in this research project after agreeing to the above statements. 
 
Name (Please print): ________________________________ 
Signature: ________________________________________ 
Witness Signature: _________________________________ 
Date: ____________________________________________ 






Title of Study: The Potential for Problem Based Learning within Second Level Physical 
Education in Ireland. 
Should you agree to allow your daughter / son to participate in this study, please read 
the statements below and if you agree to them, please sign the consent form. 
▪ I have read and understand the participant information sheet. 
▪ I understand what the project is about, and what the information will be used 
for. 
▪ I understand that what the researchers find out in this study may be shared with 
others but that my daughter’s / son’s name will not be given to anyone in any 
written material developed. 
 
▪ I am fully aware of all the procedures involving my daughter / son, and of 
potential any risks and benefits associated with the study. 
 
▪ I know that my daughter’s / son’s participation is voluntary and that they can 
withdraw from the project at any stage without giving a reason. 
 
I consent to my daughter / son’s involvement in this research project after agreeing 
to the above statements. 
Name (Please print): ________________________________ 
Signature: ________________________________________ 
Participants Name (Please print): _____________________ 
Signature: ________________________________________ 
Date: ____________________________________________ 





VOLUNTEER INFORMATION SHEET 
Title of Study: The Potential for Problem Based Learning within Second Level Physical 
Education in Ireland.  
Dear Student, 
As part of a postgraduate research project in the University of Limerick, I am conducting 
a study on how Problem-Based Learning could potentially be used as a method of 
teaching and learning Physical Education at Second Level (in secondary schools) in 
Ireland. This sheet will inform you about the study. 
What is the study about? The project aims to gather teachers’ and pupils’ opinions on 
Problem-Based Learning in Physical Education. This will involve your class experiencing a 
12-week Problem-Based Learning module and exploring you and your classmates’ 
experiences by reflecting on the process. In doing so, we hope that we can learn more 
about how we could improve your quality of Physical Education and investigate the 
benefits and / or constraints of Problem-Based Learning as method of teaching in 
Physical Education for teachers and pupils.  
What will I have to do? Your involvement in the study will be primarily during your 
timetabled school day, within Physical Education classes. Within these classes, you will 
be invited to be involved in a Problem-Based Learning implementation lasting 12 weeks. 
You will be given the opportunity to critique your classroom experiences through the 
medium of a questionnaire, as well as take part in focus group sessions with some of 
your peers. If you engage in the focus group sessions, you will be asked to answer 
questions regarding your perceptions of Problem-Based Learning in Physical Education. 
All focus groups will take place in your school setting and involve 4-6 pupils being asked 
to answer questions and discuss their participation in Physical Education in a group 
setting. 
What are the benefits? This might benefit you in terms of developing your problem-
solving skills. This study might also give you an opportunity to think and analyse reasons 
for why you participate in sport / physical activity, while helping you design a physical 
activity programme that is accessible and meaningful to you. The findings of this study 
may help physical education teachers and others provide more positive and meaningful 
physical education and physical activity experiences for more adolescents in post 




What are the risks? There is no obvious risk associated with this study as the 
information sought is not of a sensitive nature, and you are free to withdraw from the 
study at any time. While you will be asked about your experiences, you will not be 
required to answer any question you do not wish to. 
What if you do not want to take part? You are free to withdraw at any time. Your 
withdrawal will have no effect on your SCPE results. Participation in focus group 
sessions is voluntary and you can choose not to consent or to withdraw consent and 
stop participating in any part of this study at any time. 
What happens to the information? The information will be analysed to inform a peer-
reviewed paper (s). Pseudonyms (i.e., fake names) will be used to protect your identity. 
The information that is collected will be kept confidential and stored on the researchers’ 
computer with a password as protection. The information will be kept for a period of 
seven years before it is deleted in accordance with University of Limerick ethics 
procedures. 
What if something goes wrong? In the unlikely event something goes wrong during the 
implementation, the session will immediately stop until the researcher and the 
participants are ready to resume the session or the session would be stopped 
completely. The same process would ensue with focus groups. 
What happens at the end of the study? At the end of this study, interviews will be 
erased from Dictaphones. Transcriptions of interviews will be stored only on the 
principal investigator’s PC in their work office. The information will be used to present 
results using the format required for postgraduate research.  
What happens if I have more questions or do not understand something? If you do not 
understand any part of the study, please contact Pat Gleeson 
(0872474@studentmail.ul.ie) or any of the researchers involved in this study listed 
below. It is important that all participants feel comfortable and at ease throughout the 
study, and that you feel all your questions have been answered. 
What happens if you change your mind during the study? Should you at any stage feel 
that you no longer want to take part in this study then you are free to withdraw. There 
are no consequences for changing your mind about participating in the study. 
Principal Investigator 
Professor Ann MacPhail, PESS Department, University of Limerick, Email: 
Ann.MacPhail@ul.ie 
Other Investigators 
Tom Comyns, PESS Department, University of Limerick. Email: Tom.Comyns@ul.ie 






PARENT / GUARDIAN INFORMATION SHEET 
Title of Study: The Potential for Problem Based Learning within Second Level Physical 
Education in Ireland. 
Dear Parent / Guardian, 
As part of a postgraduate research project in the University of Limerick, I am conducting 
research on Problem-Based Learning could potentially be used as an instructional model 
in post-primary Physical Education in Ireland. This sheet will inform you about the study. 
What is the study about? The project aims to gather teachers’ and pupils’ views on 
Problem-Based Learning in Physical Education. This will involve implementing a 12-week 
Problem-Based Learning module and exploring pupils’ experiences through a reflective 
critique of the process. In doing so, we hope that we can learn more about how we 
could improve your quality of Physical Education and investigate the consequences of 
Problem-Based Learning as an instructional model in Physical Education for teachers and 
pupils.  
What will your daughter / son have to do? Your daughter / son’s involvement in the 
study will be primarily during your daughter / son’s timetabled school day, within their 
Physical Education classes. Within these classes, your daughter / son’s will be invited to 
participate in a Problem-Based Learning implementation lasting 12 weeks. Your 
daughter / son will be given the opportunity to critique their classroom experiences 
through the medium of a questionnaire, as well as take part in focus group sessions with 
some of their peers. If they engage in the focus group sessions, they will be asked to 
answer questions regarding their perceptions of Problem-Based Learning in Physical 
Education. All focus groups will take place in their school setting and involve 4-6 pupils 
being asked to answer questions and discuss their participation in Physical Education in 
a group setting. 
What are the benefits? This might benefit your daughter / son in terms of developing 
their problem-solving skills. This study might also give them an opportunity to think and 
analyse reasons for why they participate in sport / physical activity, while helping your 
daughter / son design a physical activity programme that is accessible and meaningful to 
them. The findings of this study may also help physical education teachers and others 
provide more positive and meaningful physical education and physical activity 
experiences for more adolescents in post primary settings through facilitating 
opportunities for problem-based learning in physical education. 
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What are the risks? There is no obvious risk associated with this study as the 
information sought is not of a sensitive nature, and participants are free to withdraw 
from the study at any time. While your daughter / son will be asked about their 
experiences, they will not be required to answer any question they do not wish to. 
What if my child does not want to take part? Your daughter / son is free to withdraw at 
any time. Their withdrawal will have no effect on their SCPE results. Participation in 
focus group sessions is voluntary and your daughter / son can choose not to consent or 
to withdraw consent and stop participating in any part of this study at any time. 
What happens to the information? The information will be analysed to inform a peer-
reviewed paper (s). Pseudonyms (i.e., fake names) will be used to protect your daughter 
/ son’s identity. The information that is collected will be kept confidential and stored on 
the researchers’ computer with a password as protection. The information will be kept 
for a period of seven years before it is deleted in accordance with University of Limerick 
ethics procedures. 
What if something goes wrong? In the unlikely event something goes wrong during the 
implementation, the session will immediately stop until the researcher and the 
participants are ready to resume the session or the session would be stopped 
completely. The same process would ensue with focus groups. 
What happens at the end of the study? At the end of this study, interviews will be 
erased from Dictaphones. Transcriptions of interviews will be stored only on the 
principal investigator’s PC in their work office. The information will be used to present 
results using the format required for postgraduate research.  
What happens if I have more questions or do not understand something? If you do not 
understand any part of the study, please contact Pat Gleeson (pat.gleeson@ul.ie) or any 
of the researchers involved in this study listed below. It is important that all participants 
feel comfortable and at ease throughout the study, and that you feel all your questions 
have been answered. 
What happens if you change your mind during the study? Should you at any stage feel 
that you no longer want to take part in this study then you are free to withdraw. There 
are no consequences for changing your mind about participating in the study. 
Principal Investigator 
Professor Ann MacPhail, PESS Department, University of Limerick, Email: 
Ann.MacPhail@ul.ie 
Other Investigators 
Dr. Tom Comyns, PESS Department, University of Limerick. Email: 
Tom.Comyns@ul.ie 




Appendix B: Interview Schedules  
 
 
Student Focus Group 
Pre-Implementation:    Week 0 
 
1. What is the purpose of PE as a school subject? 
 
2. What do you think of PE as a school subject in comparison with other subjects? More 
interesting / Difficult? 
 
 
3. In the three months you have been taught PE so far this year, how have you been taught 
so far? 
 
4. Are you happy with how you have been taught PE so far this year? What do you like 
about PE classes at present? 
 
 
5. What have you found challenging? What do you dislike about PE classes at present? 
 
6. Do you feel what you learn in PE class links to your life outside of school? 
 
 
7. What teaching methods do you like in PE? (Discussion, Physical Activity, Learning New 
Skills, learning rules of game) Any other examples? 
 
8. What teaching methods do you like in school in general? Group work, Project, Self-
Directed Learning? 
 
9. In school in general, do you ever get the opportunity to solve problems as a group? 
 
 




Student Focus Group 
Post Implementation:    Week 12 
 
1. How did PBL in PE impact on your engagement with PE and PA? Were you 
engaged more? Did you have to change the way you approached PE? 
 
2. What did you learn about yourself and your peers through experiencing 
PBL in PE? 
 
 
3. Would you like to see this type of programme continue or revert to the 
previous programme? Why? 
 
4. Can this approach used by the teacher / researcher and the class be 
sustained going forward? 
 
 












Pre-Implementation    Week 0 
 
1. How would you describe the provision of PE in your school from a teachers view? How do 
you feel the pupils view PE in your school? 
 
2. In relation to your PE classes with this group. How does learning take place in your PE 
classes at present? (Didactic lecturing, discussion, assessment) 
 
3. When you think about PBL, what do you think about? 
 
4. What do you hope to achieve from this project for yourself? 
 
5. What do you hope to achieve for your students? 
 
6. Are there any aspects of this project that you are excited about? Give examples. 
 
 
7. What concerns and fears do you have about engaging with this process? What are you 
worried about? 
 


















Post Implementation    Week 12 
 
1. What changes, if any, have you made to your teaching that have been related to the 
project and how’s it gone?  
 
2. Has there been any resistance from your students to what you’re trying to do? 
 
 
3. Is there anything you’ve tried that hasn’t worked as well as you would have liked?  
 
4. What impact has trying these ideas had on your role as a teacher? Either your practice 
or the way you’re thinking about yourself as a teacher. 
 
 
5. How would you describe the impact of any of your engagement? Content / method etc. 
 
6. As a consequence of what you’ve been doing and what you’ve asked the kids to do. Do 
you think they’re learning more / less? Learning differently? Give examples. 
 
 
7. Do you think this type of approach is possible for PE teachers at large? 
 
8. Is this sustainable from your perspective? Why or why not? 
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Appendix C: PBL Cases, Process and Ground Rules 
 
 
Problem Based Learning Process 
Below is a summary of the stages involved in working through a PBL Case and 
using it as a springboard for developing a deep approach to learning the relevant 
subject content. 
 
10 Step PBL  
1. Case Presentation. Elect a scribe. 
2. Clarify any unknown terms. 
3. Identify the main problem. 
4. Identify any contributing factors – issues that relate to the case. 
5. Brainstorm solutions / cause of problems. 
6. Rank hypotheses. Select favoured solution. 
7. Identify gaps in knowledge. 
8. Define a list of learning outcomes. 
9. Self-directed study. Integrate new knowledge. 
10. Report back and reflect on the whole learning process.  
 
Ground Rules 
- Be respectful 
- Be committed to the success of the group process 
- One conversation at a time 
- Listen 
- Everybody’s opinion matters 
- No electronic devices 




PBL Introduction Case 
Design a game. You may choose three of the following pieces of equipment. 
Striking object (Hurley, Bat, Tennis Racket), a ball of your choice, goal posts, a 
target (i.e., skittle), a baton, skipping rope, hoola hoops, equipment associated 
with Physical Education (confirm with teacher). 
You are required to demonstrate your game and officiate one 5-minute game in 
which your classmates will serve as the players. 
 Consider the following; 
 
1. Skill in focus 
2. Name your game 
3. Describe your game 
4. Equipment required 
5. Game rules 
6. Scoring system 
7. Safety measures 
8. How to simplify your game 

















PBL Case One 
Overview 
Problem Case One 
A 50-year-old male plumber prepares for the local annual city marathon. Despite 
training for three months prior to the marathon, he is disappointed to have to drop 
out at 20 miles - particularly since he had hoped to raise considerable sponsorship 
money. Students are required to act as Mr Morris’ personal trainer to identify 
errors in his planning and preparation and design a physical activity programme 
more suitable for him. 
Learning Outcomes 
LO.11 - Plan a physical activity programme designed to enhance health-related 
physical fitness for an individual with an activity profile different from their own. 
LO. 19 - Evaluate personal diet and nutrition habits 
LO. 20 - Commit to a healthy, balanced eating plan which they have designed to 
meet the energy and nutritional demands of their physical activity levels. 
 
Problem Case 
Tom Morrisey is a 50-year-old self-employed carpenter from Bridge Street, 
Limerick. He is 172 cm tall and weighs 85 kg. He considers himself fit, and 
regularly lifts weights at the gym. At a wedding in December, he hears that his 
younger brother Phil plans to run in the Limerick Marathon on the following May. 
He bets Phil that he could get round faster - and they each put €100 on it.  
He goes for regular training sessions completing two sessions in the gym each 
week, and a longer run on Sundays. He gradually increases the runs until he was 
managing 10 or 12 miles by early April. He reduces his carbohydrate intake in order 
to get leaner and make himself more efficient when running.  
All is going well. Tom continues his training routine. Each training session he 
completes fifteen minutes on the treadmill, putting the speed up week by week, then 
half an hour on the weights machines - mainly leg presses, hamstring curls during 
his gym sessions.  By the week before the marathon Tom has lost 5 kg and is lifting 
15% heavier weights. 
Marathon day comes. Conditions are perfect - dry, 12oC, and a very light easterly 
wind. Mr Morrisey is tremendously excited as he lines up with 5,000 other runners 
in People’s Park. The race starts at 9.10am and the mass of runners inch their way 
past the starting line.  
The first half of the race goes well - Tom feels great and reaches University of 
Limerick (18km) shortly after 11.00am. He had noticed Phil earlier picking up an 
143 
 
energy drink, but he chooses not to stop at any of the drinks stations so as to make 
sure he stays ahead of Phil. He then hits Thomond Park - there aren't too many 
people giving support on this part of the course. At this stage, he begins to feel his 
legs aching, but grits his teeth.  
Things get worse, and by the 29km mark, his legs are so heavy that he can hardly 
raise them for each step. He begins to feel very cold and strangely light-headed. He 
passes the 30km marker and cannot work out how far he has left to run - is it 14km? 
Over the next ten minutes, black spots seem to float in front of his eyes. He slows 
to a staggering walk. He has no idea of where he is, and feeling weak and sick, he 
flops down at the side of the road. 
 
Tom, although embarrassed about failing to complete the marathon 
endeavours to take on the challenge again. His plan is to start cautiously and 
not worry about the time - completion will be the goal. You are a qualified 
personal trainer. Tom comes to you for advice on the appropriate training and 






















PBL Case Two 
Overview 
An elderly woman, 75 years old, visits his GP [General Practitioner / Doctor] and 
is told she must improve her health-related physical components particularly her 
cardiovascular fitness. It is winter and she arrives at the clinic with her 16-year-old 
grandson. The students must act as the elderly woman’s GP and identify physical 
activity opportunities in the woman’s community as well as provide advice about 
appropriate clothing, hydration, safe practice and suitable equipment. 
Learning Outcomes 
LO. 2 - Compare the components of health-related and performance related 
physical fitness. 
LO. 8 - Identify physical activity opportunities in school and in their communities. 
LO. 15 - Provide advice about appropriate clothing, hydration, safe practice and 
suitable equipment for health-based physical activities based on their experience. 
 
Problem Case 
Bernadette Sheehan is a 75-year-old retired woman who lives on Nicholas Street, 
Limerick City. At the beginning of November, Ms. Sheehan experiences shortness 
of breath and general fatigue. She starts to notice herself putting on weight and 
generally getting tired completing activities of daily living. Her motivation to 
exercise is low but she acknowledges she must do something about it. 
Ms Sheehan goes to see you, her GP, for a check-up. Her BMI is 30 and your 
immediate concern is her potential risk of developing Type 2 diabetes. Ms. 
Sheehan explains how she is usually physically active, but she has great difficulty 
keeping up good habits in the winter months. 
Ms Sheehan plays golf in the summer but due to the shorter evenings and poor 
weather her physical activity levels have dropped significantly. Ms. Sheehan 
admits that she has no clue where to start in losing weight. She can’t understand 
how her health has deteriorated so much. “I used to cycle everywhere and play 
camogie and football. I never had to worry about my health”.  
During the consultation Ms. Sheehan mentions her obligations to her 16-year-old 
grandson John. Every day Ms. Sheehan collects John from school and brings him 
home to her house. There John does his homework until his mother returns from 
work at roughly 8pm. John and his grandmother are very close as they spend most 




You are Ms. Sheehan’s GP. You must identify physical activity opportunities 
in her community. Display these opportunities on a community map as well as 
provide advice about appropriate clothing, hydration, safe practice and 




































PBL Case Three 
 
Overview 
A school is interested in applying for its first Active Schools Flag 
(https://activeschoolflag.ie/). The school must provide evidence of use of local 
physical activity amenities as well as engaging students in the design and 
organization of the Active Schools Week programme. Students must design, plan, 
implement and review all aspects relating to an activity during Active Schools 
Week. This must be in line with the criteria for the Active Schools Flag initiative. 
Learning Outcomes 
LO. 14 - evaluate a local health club/gym or physical activity facility or fitness 
service from a number of perspectives including that of a participant. 
LO. 12 - Organise a health-related physical activity event. 
LO. 13 - Participate in and reflect on the health-related physical activity event. 
Problem Case 
Your school is preparing an application for the school’s first Active School Flag. You are 
part of the inaugural ASF Committee. At an ASF meeting, it has been decided that the ASF 
committee will organize a health-related physical activity event in the school during Active 
Schools Week. As the ASF committee, you have been given the following checklist of 
ASW success criteria relating to your event. You and your group are responsible for the 
following; 
 
ACTIVE SCHOOLS WEEK EVENT 
Success Criteria 
 
1. Must be a FUN event run during 
Active Schools Week. 
 
2. Must be accessible by all pupils in 
at least one year group. 
 
3. Must promote physical activity in a 
cross curricular way. 
 
4. Must incorporate physical activity 
tasks as homework. 
 
 
5. Local physical activity amenities must be utilized. 
 
6. Risk assessment must be carried out prior to the 
activity. 
 
7. Upload a PowerPoint to your school website 
documenting your event during Active Schools Week. 
 
8. Participate in and reflect on the health-related 
physical activity event 
Please Note: 
- All schools must meet all the above success criteria in order to achieve the ASF. 
 
- All ASW event criteria require written explanation and documentation. 
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LO. 14:  evaluate a local health club/gym or physical activity facility or 
fitness service from a number of perspectives including that of a 
participant. 
 
LO. 12: Organise a health-related physical activity event. 
 
LO. 13: Participate in and reflect on the health-related physical activity 
event. 
Teacher (Challenges, Effective Practises, Enjoyment, Roles Undertaken, Impact on Teacher) 
 
● Prior 
Again, nerves were a factor. The fact that the success of the case revolves largely around 
student buy in. I’m not as nervous as I have been though as I know students will take from the 
problem what they will, which is always something. I also can’t predict this as other cases have 
gone down avenues I didn’t foresee. I’ve decided to relax about it and see what the students 
come out with as a result. 
 
I had to spend a lot of time planning the provision of this case. I definitely increased my 
workload as I tried to pre-empt students take on the case. Even small things such as deciding 
the student groupings in advance, how the case would be exposed to students, the extra material 
required, how I could facilitate increased group participation as well as opening doors for 




I’ve become used to the feeling when students are left to the problem case at this stage, but it 
doesn’t make it any easier. I find myself almost holding my breath. Similar to taking a shot in 
a game, the “where is this going to go?” sensation. I felt a heightened sense of uncertainty, 
vulnerability. I wondered if the students would extrapolate the learning outcomes or if they 
would find the problem too easy and therefore not engage. 
 
However, I did feel enthusiastic at the same time. I was bouncing, almost willing the students 
to ask me a question or to experience difficulty. I felt I could help and that it was testing my 
ability as a PBL facilitator, a PE teacher and a mentor. I was conscious of helping without 
giving answers, fostering collaboration in order for students to achieve success. I was definitely 
on my toes and felt positively about the fact I was allowing the students take more ownership 






I was pleased after the lesson. Students derived various potential solutions to the problem 
which I never could have foreseen. I was enthused by student’s creativity. Students were 
especially cognisant of cross curricular links and had a greater insight into how PE activities 
could incorporate areas of other subjects, probably more so than teachers. Students also 
included elements of other subjects they wanted to have part of an activity, so it was almost 
like students got to create an activity around the school subject areas they enjoy.  
 
I am pleased the students have established a good platform with their initial exposure to the 
problem case. I am also pleased how positively they responded to the case. While the ideas the 
students generated in their groups were excellent, there were some examples of student groups 
overlooking basic information provided. I feel the cases could still fail and are by no means 
guaranteed to be successful. There were some basic questions from students also during the 
final discussion which worried me. I feel a little bit more structure and guidance by maybe 
mapping out exact stages students should go through is necessary for the next lesson. 
 




The weather played a factor today. Students were automatically enthused and really eager to 
get out and enjoy the sun. I had initially planned the lesson for the hall but the weather as it 
was, students won out and decided their lesson would take place outdoors. Students again were 
inquisitive as to the new problem case and seemed to be ready for the challenge.  
 
● During - Overheard 
 
Students got right to work. There was no opposition to working on the problem case even with 
the good weather and really positive, physically active start to the lesson. I did take a lot of 
confidence from this that students were not averse to tackling the problem cases.  
 
Again, similar to the previous cases, the groupings caused the most amount of discontent 
amongst the students. It is clear to me that many clicks exist within the class group. While all 
students seemed to contribute, there was some back and forth bickering and arguments among 
some student groups. It was clear that the student groups that displayed the most cohesion 
formulated the best potential solutions. 
 
Students again showed a lack of resilience. I noticed on a few occasions whilst observing that 
once students encountered any sort of issue or obstacle their ideas were immediately shot down 
by the group or discarded. This was noticeable in groups with less team mentality, and it was 
clear that students could not set aside an issue for future discussion or spend time interpreting 




I feel they were taken aback by the confidence I had in them to run a school event and I think 
they appreciated the challenge I put in front of them. I noticed this through an increase in 
enthusiasm towards the problem case once students were made aware their solutions could 




Students were inquisitive and positive in many ways afterwards also. Students had many 
questions for me on the walk back to the school after the lesson and students seemed thrilled 
to be given such an opportunity to be creative. 
 
Planning (Under planning, Overplanning, Things to Consider) 
 
● Under Planning 
 
I definitely feel students do not have an adequate understanding of the stages of problem-based 
learning. I feel I took too much of a step back. This was evident with some groups as they 
struggled with the lack of direction.  
 
I feel I need extra milestones along the way or even a checklist of what students must complete 
- a road map as such. This will help students dealing with difficult issues but also what they 




I spent much time hypothesising what potential avenues the students could go down with the 
problem case at hand. In hindsight, for the initial exposure of the problem case anyway, this 
was completely unnecessary as no amount of thought could prepare me for what students 
would arrive at. I feel less is more here and that I need to focus on facilitation techniques as 
opposed to content, for the initial problem case lesson at the very least. 
 
● Things to consider for next lesson: 
 
The main element I want to consider for the next lesson is how to facilitate students learning 
in dealing with adversity when it comes to their solutions. I want to make clear to students that 
there is no such thing as a bad idea, these are just not fully formed ideas. I feel students would 
benefit most from acknowledging a brainstorming phase where they would create many ideas 
but completely unformulated, then spend time debating the merits of each before choosing one 
idea to work through as a group and use group collaboration to overcome any issues or 
obstacles that arise. 
 
 
